COBAS® TaqMan® HBV Test
For Use With The High Pure System

FOR IN VITRO DIAGNOSTIC USE.

COBAS™ TagMun™ HRV Test 48 Tests P/N: 03577163 190

High Pure System Virdl Nucleic Acid Kit 48 Tests P/N: (13502295 OiY]

INTENDED USE

The COBAS” TugqMan® HBV Test Fur Use With The Bigh Pure System is an m wire nucleic acid
amplitication test tor the quantitation of Hepatitis B Virus (HBY) DNA in human serum or plasma (EDTA),
using the High Pure System Vira! Nucleic Acid Kit for manual specimen preparation and the COBAS®
TagMan® 48 Analyzer for avtnmated amplification and detection. The test is intended for use s an aid in the
management of patients with chronic HBY intection undergoing anti-viral therapy. The assay can he used 1o
measure HBY DNA levels at buseline and during trestment to wid In assessing response 0 teatment. The
results (rom the COBASY TagMan®™ HRV Test must be interpreied within the context of al} refevant climcal
and luboratory findings.

Assity performunce chartenstics have been estublished for individuals treated with adefovir dipivoxil. Assay
pertfornuce for determining the state of HBY infection has not been established.

The COBAS® TagMan® HBY Test is not intended for use as a screening test for hlood ot bicod praducts for
the presence of HBY or as a diagnastic test to confirm the preseace of HBY infiction,

SUMMARY AND EXFLANATION OF TLHE TEST

Hepatitis B Vinus 15 one of several viruses known W cause visal hepatitis. Over twao billion people threeghout the
world have been Infected with HBY and over 350 million of them are chronically infected cariers.' Chionic curriers
ate; at high risk of Jong term complications of iafection, including chionic hepatitis, virchosss and hepatocellular
carcinoma ™ Seroiogic markers are commonly used ax diagnostic andfor prognestic indicators of acute or chronic
HBY infection. The most common mivker of HBY infection is the presence of HBY surface amtipen (1HBsAg).
Although carrers ey clear HBsAg and develup imtibody to HBsAg, there appears to stl] be a risk of serivus liver
complications later in life,"® TIBV ¢ antigen (11BeAg) is pencratly used as a sccondary masker to indivate active
HBY rephcation associated with progressive Liver disease. Failure to clear 1HBeAg appears t increase the risk of end
stage liver disease,™ Variant strains of HBV can either produce HBeAg that ix not detetable in serum or the strain
can lose the ability 1o make HBeAg even when an active infection is present” Therefore, using this marker w0
momiter diseuase progression may be of Limited utility since disease progression may oceur in both HBeAg positive
and HBeAy neyative patients with active viral replication.™ Guidance reparding therapy muy also difter between
HBeAg positive and FBeAg negative patients, ax do outcomes with therapy." Difterenves between patients with
HBeAg positive and HBeAy nepative disease melude fower levels of HBYV DNA typically ound i HBeAp
negative patients, even in those infected with pre-Core variants ™ Recommendations for menitoring patients difter
berween HBeAg positive and E1BeAg negative patients.™ The presence ar absence of LIBeAp has alsy been used to
guide treatment decisions in paticnts with chronic HBY disease. Endpoints of therapy differ between HBeAy
pusitive and HBeAg negative patients. Lor HBeAg positive patients, response to treatment includes HBeAg loss
andfyr HBeAg seroconversion, as well as normalization of ALT, lss of HBY DNA and improvement in
histolopy.™ 1If HiBeAg loss is achieved, the likelihood ot & durable response is high. For HBeAg nepative patients,
response i defined us normalization of ALT. loss of HBY DNA and histologic improvement.™ In contrast ©
treatment of HBeAg positive patients, the likelihoud of a durable response afier (rewment of HBeAp negutive
patients 1 low, The atalny o detect HEV DNA in serum has been reperted to have prognostic value tor the outeome
of goute and chionic HBY infections.™" ™" The methodolgy can allow the detection of LIBY DNA after TilisAg
clearance'™ or detection of HBV lavking scrologic markers ™ However, a relationship between serolome markers




and HBV DNA levels has not yet been established. Although the efficacy of antivira] therapy used 1o treat patients
with HBV can also be assessed by serolopic markers or by mewsurement of liver enryme function, the most direct
and reliable measwrement of viral replication @ thought 10 be quantitation of HBY vl DNA w1 seum or
plasma.™ 7Y A rpid and sustained drop in HBY DNA levels in patients receiving treatment with alpha-
interferon, lumivudine, entecavir, telbivadine, and pepinterferon Za- has been shown (o be asseciuted with
Tvorable eatment outcome,'™ # Monitoring of HBV DNA levels can predict the development of resistance
w0 limivudine.” Therefore. & quantitative test fior the measurement of HBY DINA is g valuable tool that can he used
in conjungtion with other clinical and laboratory tindings in the management of HBY infection.

PRINCIPLES OF THE PROCEDURE

The COBAS™ TugMan® HBV Test is based on two major processes: (1) manual specimen preparation to obtain
LIBY DNA; (2) automated PCR amplification of turget DNA using HBV specific complementary primers. and
detection of ¢leaved dual fluorescent dye-labeled oligonucleotide detection probes that perniit quantitation of
HBY target umplified product (amplicon) ard 1WBY Quantitation Standard (QS) DNA, which is processed.
amplitied, and detected simultancously with the specimen,

The Master Mix reagent contains primer pairs and probes specific for both HBY DNA and HBV QS DNA. The
Master Mix has been developed w ensure equivalent quantifation of genotypes A throogh G of HBV. The
detection of amplitied DNA is pertormed using target-specific and Q8-specitic dual labeled oligonuclectide
prabes (hat permit independent ideniilication of HEV amplicon and HRY QS amplicon,

The quantitation of HBY viral DNA is performed using the HIBY QS. The HBY QS is a non-infectious,
lincarized, douhble stranded plasmid that contains the identical primer binding sites as the HBV DNA target and
1 unique probe binding region that allows BY GS amplicon to be distinguished from HBY target amplicon.
The HBY QS 1 incorparared nie each individual spectmen and control atba kaawn copy nunber and iy cartied
ithrough the specimen preparation, PR amplification and detection steps along with the HBY targer. The
COBAS” TagMun®™ 48 Analyzer calculates the 1BV DNA titer in the (est specimen by comparing the HBY
signal 1o the HBV QS signal for each specimen and contrel. The HBY QS compensates for eftects of inhibition
and controls fur the preparation and amplification processes to allow the accurate quantitation of HEY DNA n
euch specimen,

Specimen Preparation

The COBAS™ TagMun® 1BV Test processes plasma and serum specimens and isolates HBY DNA through o
generic manual specimen preparation based en nucleic acid hinding o plass fibers. The HBV virus particles are
lysed by ncubation at an elevaled temperature with a protease and chaotropic lysis/binding bufter that releases
nucleiv acids and prorects the released HBY DNA from DNases in plasma and seram. A known number of
HBY QS DNA molecules are introduced into each specimen alonp with the lysis reagent. Subsequently,

isopropana] is added ko the lysis mixture that is then centrifuged through a column with a glass fiber filter insert.

During centrifugation, the HBY DNA and HBY Q8 DNA are bound to the surface of the glass fiber fikter.
Unbound substances, such as salts, proteins and other cellular impurities. are remoeved by centrifugation. ‘The
adsorbed nuclew acids wre washed and eluted with an agueous selution. The disposables allow for a paralle]
processing of 12 specimens or multiples thereof. The processed specimen, containing HBY DN A and HBV Q8
DNA, is added to the amplification/detection mixture. The HBV target DNA and the HBV QS DNA are then
amplified and detected on the COBAS® TagMan® 48 Analyzer using the amplification and detection reagenis
provided in the Test kit

PCR Amplification

Tarpet Sclectivn

Selection of the target DNA sequence for HBY depends on identification of regions within the HBY genome
that shirw maximum sequence conservation ameng all penotypes. Accordingly, the appropriate selection of the
primers and probe is critical 1o the ability of the test w detect a1l clinigally relevant genatypes of HBV. A tegion
of the partly single stranded circular DNA genome of HBY has been shown ko have maximum conservation of
DNA sequences amony genolypes. The COBAS® TagMun® BBV Test uses PCR amplilication primers that
define a sequence within the highly conserved pre-CorefCore region of the HBY genome.

Target Amplification

Prowcessed specimens are added w0 the amplification mixtuie @ amplification mbes (K-tubesd in which PCR
amplification uccurs. The Thermal Cycler in the COBAS™ TagMan™ 48 Analyzer heats the reaction mixture to
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denature the double stranded DNA and expose the specific primer target sequences an the HBY circular DNA
venome and the HBY Quantiration Standard IDNA. As the mixture cools, the primers anncal to the target DNA,
The thermostuble Thermus gpecic Z03 DNA palymerase {Z03) in the preserce of Mn™ and excess
denxynucleotide triphosphates  (dNTPs). incloding  deoxyadenasing, deoxyguanosing, deoxycytidine and
deoxyuridine ¢in place ol thymidine), extends the annealed primers wong the tarpet templue to produce
doubla-stranded DNA molecule termed an amplicon. The COBAS® TagMan™® 48 Analyzer auomaticaly
repeats Lthis process for a designated rumber of cycles, with each cycle intended o double the amount of
amplicon DNA. The required number of cycles is preprogrammed ino the CORAS™ TagMan® 48 Analyzer.
Amplitication occurs only in the region of the HBY genome between the primers; the entire HBY penome is
nol amplified.

Selective Amplifs

Selective wnplification of target nucleic acid from the specimen s achieved in the COBAS™ TagMan® HBY
Test by the use of AmpEnwse (uracil-N-glycosylase) enzyme and deoxyuridine triphosphate (dUTP). The
AmpErase enzyme recognizes and catalyzes the destruction of DNA strands containing deoxyuridine,? but not
NNA contaiming deoxythynidine, Deoxyuridine is not present in mturally occurring DNA, bat is always
present m amplicon due te the use of desxyuridine tnphosphate as one of the dNTPs in the Master Mix reagent:
therefore, only ampliven comains devxyuriding, Deoxyundine renders contamimdng sunplicon susceptible to
destruetion by the AmpErase enzyme prior to amplification of the target DNA. Also any nonspecific product
tormed after initial activation of the Master Mix by manganese is destroyed by the AmpFrase enzyme, thus
wmproving sensitvity and specificity. The Amplirase enzyme, which is mcluded in the Master Mix reagent,
catilyzes the cleavage of deosyurhne-contwiming DNA at (ke deexyundine tesidues by opening the
deoxyribose chain at the C1-position. When heated in the tirst thermal cycting step the amplicon DNA chain
breaks at the position of the decxyuridine, thereby rendering the DNA nen-amplifiable. The AmpErase enzyme
is nactive at temperatures abive 55°C, ie. throughout the thermal cycling steps, and theretore does not destroy
target amplicon tirmed during amplitication.

Detectinn of PCR Products in a COBAS® TagMan® Test

The COBAS” TagMun® HBY Test wtilizes realtime”™™ PCR techinology, The e of duahlabeled Nuorescen:
prohes provides for real-time detection uf PCR product accumulation by monitering of the emission intensity of
fluorescent reporter dyes released during the amplification process. The probes consist of 1BV and 11BY Q8-
specific oliganuclentides labeled with a repurter dye und u quencher dye. In the COBAS™ TagMan®™ HBV Test, the
HBV and HEV Quantitation Standard probes are labeled with ditferent fluorescent reponter dyes. Whea the dual
tluorescent dye-labeled probes are mtact, the reporter Huarescence is suppressed by the proximity of the gquencher
dye due to Fiirster-type epergy transler effects. During PCR. the probe hybridizes ko a tarpet sequence and is cleaved
by the 5' — 3' nuclease act of the thermostable 705 DNA polymerase, Once the teporter and quencher dyes ae

released and separated. quenching nu fonger occurs, and the tluorescent activity of the reporter dye is increased, The
amplification of HBY DNA and HBYV QS DNA are measured independently at different wavelengths. ‘This process
I» Tepeated for a designited number of cycles, each cycle cffectively increasing the emission intensity of the
individuad reporter dyes, pennitting independent identification of HBY DNA and HBY Q8 DNA. The intensity ol
the sigmals is relaed 1o the amount of starting material at the beginning of the PCR.

Fundamentals of COBAS® TagMan® HBY Tust Quantitation

The COBAS” TagMan® HBV Test accurately provides quantitative results over a very wide dynamic range
since the monitoring of amplicon is performed during the exponential phase of amplitication. The higher the
HBV titer of a specimen, the carlier the thuorescence of the reporter dye of the HBV prube rises above the
tselne Nuorescence level (see Figure 1), Sice the amount of HBY Q8 DNA i constunt between all
specimens, the fluorescence of e reporter dye of the FIBY QS probe should appear at the same cyele for all
specimens (see Flpure 23 In vases where the QS amplification and detection 1 affected by inhibition or poor
specimen recovery. (he appeiarance of tuorescence will be delayed, thereby enabling the caleulaied titer of
HBV target DNA to be adjusted accordingly. The appearance ol the specific Quorescent signal is reponted as a
critical threshold vatue (C1. The €t is detiacd as the fractional cycle number where reporter dye Muorescence
exceads a predetermined threshold {the Assigned Fluorescence Level), and starts the bepinning of an
exponentlal growth phase of this signal {see Figare 33, A higher Ct valug indicales a kower titer of initial HBY
targel DNA. A 2-fold increase t titer comelates with a decrease of 1 Ct tor target HBY DNA, while a 10-fold
increase in titer correlates with o decrease of 3.3 Cr. Figure 1 depicts ihe turget growth curves lor a dilution series
of vitus spaaning over o S-logy, inge. As the concentration of the virus increases, the growth curves shift to carlier
cycles. Theretore the leftmost growth carve cortesponds 1 the highest vical titer level whereas the nightmost growth
curve ciresponcds o the kywest virl titer level,
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Figure |
Target Groweh Curves for a Difution Series of Virus Spanning aver ¢ 5-log ., Range
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Figure 2 depicts the Quantitation Standird prowth curves for specimens from 4 vira) dilution series that spans a §-
logy, range. The amount of Quantitation Standard added 10 cach specimen is constant for cach reaction. The Ct value
of the Quantitation Standard is sintilar tegardless of the viral titer,

Figure 2
Quantitation Standard Growth Curves for u
Bilution Seriex of Yirus Spanning over a 5-log,, Range
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Figure 3 provides an example of how the fluorcscence values at every cyele are normalized tor cach growth curve.
The fructional cycle number (C1) s caleukited where the fluorescence signal crosses the Assipned Fluorescenee
Level.

Figure 3
Fluerescence Values at Every Cycle are Normatized for Each Growth Curve
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HBY DNA Quantitation

The COBAS® TagMan® HBV Test quantitates HBV viral DNA by wtilkzing a secand target sequence (HBV
Quanditation Standard) that is added to each test specimen at a kmown concentration. The HBY Quantitation
Standard 1s 8 son-infectious, linearized, double stranded plasmid DNA construct, containing fragments of HBY
sequences with primer binding regions identical to those of the HBV target sequence. The HBV Quantitation
Standard also generates an amplification product of the same length and base composition as the HBY target
DNA. The detection probe binding region of the HBV Quantitation Standard has been modifled to differentiate
HBY Quantitation Standard amplican frem HBY target amplicon,

the annealing phase of the PCR an the COBAS® TagMan® 48 Analyzer, the specimens are jlluminated and
excited by filtered light and flltered emission Munrescence data are collected for each speckmen. The readings from
each specimen are then comected for instamental fluctuations. These fuorescence readings are sent by the
instrument o the AMPLILINK software and siarwd in a datsbass. Pre-Checks are wped o determine if the HEV
DNA and HBV Quantitation Starciard DINA data represent sets that are vatid, and flags are generated when the data
Le outside the preset imits. After all Pre-Checks are completed and passed, the fluorescence readings are processed
o generate Ct values for the HEV DNA and the HBV Quantitation Standard DNA. The lot-specific calibration
constants provided with the COBAS® TagMan® HBV Test are used to calculate the titer value for the specimens and
controls based upon the HEV DNA and HBV Quantitation Standard [PNA Ct values, The COBAS® TagMan® HBV
Test is standardized agminst the WHO International Standard for Hepatitis B Yirus DNA for Nucleic Acid
Technology (NAT) Assays Testing NIBSC 97/746% and titer results are reported in International Units (TU/mL}.
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REAGENTS

Higlt Pure System Viral Nucleie Acid Kit A% Tests
{P/N: 03502265 001

LYS 2x25mL
1Lysis/Binding Butfer)

Tris

52% Guanidine-HC|

< 1% Urea

20% Tritom X-100

Xn : : §2% (whw) Guumdine-HC|

Harmful

CAR 2x2mg
{RNA. lyophilized)

FK 2x LW mg
(Proteinase K, lyophilized)
9% Proteinase K, lyophilized

Xn : : 99% (whw) Proteimse K, lyophilized

Harmiul

IRB 1x 33l
{ Inhibitur Removal Butler)

Tris

65% Guanudine 11C1

{add 20 mbL Cthunol)

Xn : : 5% (w/fv) Guanidine-HC]

Harmtut

WASH 1 x 20 mL
(Wash Bufier)

Tris

Na('l

tadd $0 mL Ethanoly

ELB 1 x 3 mL
(Elution Buffer)

RS 4 x each
(Lligh Pure System Viral Nucleic Acid Rack Seu
Lysis Rack
Filter Tube Rack with altixed Waste Rack
Elution Rack
Cover Rack
Cirippers

WR X x ench
{High Pure System Viral Nucleic Acid Waste Rack)



COBAS® TagMan® HB YV Test 44 Tests
(PN 03577163 190)
Specinen Preparation and Control Reagents
HBY Q5 Ix 1l mE
{LIBV Quantitativn Standard)
Tris-11C1 butter
EDTA
< 0019 hinearized. double stranded plasmid DNA
contuining an inscet. The DNA insert comtains TIBY
primer binding sequences und a unique probe binding
region.
Amaranth dye
< (LU05% Paly rA RNA isynthetic)
0.05% Sodwm azide
NBY M(+)C 2x Lkl
[HBY High t+) Control|
< 01 iinearized, double stranded plasmid DNA
contiaining HBY sequences, Lot specific concentrition
range can be found on the COBAS” TagMan™ HBV
Test Controls Value Card,
Negative Human Plasma, non-reactive by US FDA licenwed
tests Tor antbody to JICV, antibody to HIV-1/2 HIV p24
antigen and HBsAg; HIV-1 RNA, HCV RNA and HBY
DNA not detectable by PCR methods
th.1% ProClin® 300 preservative
HEY Li+)C Zx1.0mL
[HBV Low i+} Control]
< 0.001% linearized. double stranded plasmid DNA
contaning HBY sequences. Lav specilic concentration
range (clise (o the assay LoD} can be found on the
COBASY TagMan® HRV Test Cuntrols Vahue Card.
Negative Human Plasma, non-reactive by US FDA licensed
tests for antibody w HCV, antibody to H1V-172, HIV p24
antigen and HBsAR LIV 1 RNA, HOV RNA and FIBY
DNA nunt detectabile by PCR methods
0.1% ProClin™ 3K preservative
CTM (- C dx 1,0 ml.

|COBASY TugMan®™ Nepative Control (Human Plasma)|
Negative Human Plasma. non-reactive by US FDA licensed
tests for wtibody tor HOV. antibudy o HIV-1/22, U1V p24
anfigen and HBsAp: 111V-1 RNA, HOV RNA and HBY
DNA net detectable by PCR methods
0. 1% PrClin® 300 preservative



Amplification and Detectian Reagents

LIBY MMX 2 x 24 Tests
(COBAS" TugMan® HRV Master Mix) 2y ldml
Tricine buffer
Potassium hydroxide
Potassium awetite
Glycern]
< ({8114 JATP. dCTP, dGTP. dUTP
< DL{RN % Upstream and downsiream primers o the Pre-
Care/Core region of HBY
< (LR Fluorescent-Tibeled oligonucleotide probes
specitic tor HBY and the HBY Quantitation Standard
< (L1014 Olipunueleotide aptamer
< {1.05% Z03 DNA Polymerase (microbisly
<15 AmpErse turict-N-glyoosylase) erzyme (micmobial
DA09%: Sodium azide

CTM Mn™ 2 x 24 Tests
(COBAS™ TagMan™ Manganese Solutiony 2x LOmh
< 1.2% Muanganese acelate
Cilacial acetic acid
4.09% Sodinm azide

WARNINGS AND PRECAUTIONS

A FOR IN VITRG DIAGNOSTIC USE.

[ER “This wst is for wse with human plasma collected in the anticoagulant ED'TA and human serum,
. ot pipette by mouth,
D. D not et drink or smoke in laboratory work areas. Wear protective disposable gloves, Liboratory coals

and cye protection when handling specimens and kit reagents. Wash hands thoroughly after handling
specimens and test reapents.

Li Avold microbial und ribonuclease contamination of reagents wken removing aliguols from reagent
hetiles.

F. The wse of sterile disposable pipettes and DNase-free pipette tips is reconmended.

G. Do not pool reagents tram different Lits or from difterent bottles of the sume ot

H. Do ot mix reapents from different kits.

i Dispese of snused teagents, waste wwd specimens in accordance with country, federal. state and local
repulations,

J. Do net use a it after its expiration date,

K. Muterial Safety Trata Sheets (MSDS) are available on request from your kieal Reche office.

L. Specimens should be handled as i imfectious using safe laboratory procedures such as thuse outlined in

Biasatety in Microbiotogicul and Biomedical Laborarories™ and in the CLS! Document M2$-A3 "
Thoroughty clean and disinfect all work surfaces with a freshly prepared solution of 0.5% sodium
hypachlerite in dewnreed or distilled water,

Note: Commercial liguid household bleack rtypically containy  sodium  hypochlorite at a
concertration of 5.25% A 110 dilution 6f household bleach will produce a 0.5% sodium
hypochlorite solwtion.

M. CAUTION: CTM ¢-) C, HBY L{+C and HBV [I(+)C contain Hyman Plasimg derived from buman
bloed. The souwrce material has been tested by US FDA ullowed tests and found pon-reactive for the
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presence of Hepatitis B Surface Amigen (HBsAg), antibodies 10 HIV-1/2 and HCV, und HIV p2d
Antigen, Testing of Negative Human Plasma by PCR methads showed nu detcetable HIV-1 RNA, HCV
RNA of HBY DNA. N known test methods can offer complete assurance that products derived from
human bleod will not ransmit infectious agents. Thercfore, all human sourced material should be
comsidered pofentially infectious. CTM (=) C, HBY L(+)C and HBY H{+)C should be handled as of
infectious using safe luboratory procedures such as those outlined in Biosafery in Microfioiogical and
Biomedica! Laporarories™ and in the CLS! Document M249-A3." Thomughly clean and disintect ali
work surfaces with o freshly prepured solution of 0.5% sodium hypochlorite in delonized o distilled
water.

HBY MMX, HBY QS and CTM Mn® contain sodium azide. Sodium weide may reict with lead wl
copper phimbing to form highly explsive metal azides. While dispesing of sodium azide-containing
sotutions dowar laboratory sinks, flush the drains with s hrge volume uf water 1o prevent azide buildup.

Wear eye protection, laboratory coats and disposable ploves when handling any reagent. Avoil contat
af these materials with the skin, eyes o muceus membranes, 1F contuct does oceur, immediaiely wash
with lurge amouts of water, Burns can oceur it Jeft unreated. [F spills of these reagents oceur, ditute
with water befurg wiping dry

STORAGE AND HANDLING REQUIREMENTS

Specimen Preparation Reagents

Al

B.

Store the High Pure System Viral Nucleic Acid Reagents al 15-25°C upomn wvival.

Store Llution Buffer (ELB) and Lysis/Binding Bulter (LYS) at 15-25°C. Once opened. stote ELB and
LYS at 15-25°C. Opened ELB and LYS must be used within 30} days or until the expiration date,
whichever cames first.

Atter addition of Elutiion Buiter (ELBj 1o reconstitute the Carier RNA and Protemise K, stare gnused
reconstitgled Carrier RNA (CAR) and unused reconstitnted Proteinase K (PKY at <15 to -25°C. Onee
reconstituted, Carrier RNA and Proteinase K must be used within 30 days or until the expiration date,
whichever comes lirst.

After addition of ethanal, store Dthibitor Removal Buffer (IRB) and Wiash Buiter (WASIT) at 15-25°C.
These Working Solutions are stable for 30 days or untid the expiration date, whichever comes firse

The LysisBunding Working Solation | Lysis/Binding Butter with Ciurier RNA, Proteinase K and HBY QS|
must be used immediately fullowing preparasion. Any excess must be discanded.

PCR Reagents (Amplification angl Detectinn)

D not freeze reagents or controls.

Store HBY MMX, CTM (=) C, IIBY L+)C, HBV H(+)C, IIBV QS and CTM Mn™ at 2-8°C.
Unopened, these reagents are stable until the expiration date indicated. Once apencd to remove an
aliquet for a batch size ol 12 specimens, store remaining HBY MM X, HBY L(+)C, HBY Hi+)C, HBV
Q8 and CTM Mn*" at 2-5°C. Once opened, HBY MMX, HBY L(+)C. HIBY H(+)C, HBY QS and
CTM Mn® are stable at 2-8°C for 30 days or untii the expiration date. whichever comes first, Onve
opened, any unused portion of CTM (-} C must be discarded,

Working Master Mix (prepared by the addirion of CTM Mn?* to LBV MMX) must be stored at 2-8°C in
the dark. The prepared specimens and controls must be added within 2 hours of preparation of the Working
Master Mix,

Frocessed specimens and contrels are stable for up w3 bours at 20-30°C, ap e 24 howrs ai 2-8°C or
frozen at -20°C for up to | week.

Amphfication must be started within 3 hours from (he me that the processed spegimens and controls
are added 1o the Working Master Mix.

MATERIALS PROVIDED

Specimen Preparation Reagents



A High Pure System Viral Nucleie Acid Kit
(PN DISO2295 (01

LYS
(Lysis/Binding Bufter)

CAR
(Curier RNA)

PK
iProteinase Ky

iRB
{Infubitor Removal Bufter?

WASIT

(Wash Buffer)
ELB

{Elution Bulfer)

RS

tHigh Pure System Viral Nucleic Acid Rack Set)
WR

tHigh Pure System Vival Nucleie Acid Waste Rack)

Amplification and Detection Reagents

B. COBAS® Taghan® HEY Test HUBY HPS
ot st o s |

HEY QS
tHBV Quantitation Standard)

HBY H(+)}C
[HBV High (+) Control|

HBY Li+)C
[HBY Low (+) Contnl|

CTM =) C
|COBAS™ Tugdan™ Negative Contro] {Human Plasma)|

HBY MMX
(COBAS® TagMan” 1BV Master Mix)

CTM Mn*
(COBAS™ TugMan® Manganese Solution)

MATERIALS REQUIRED BUT NOT PROYIDED
Instrumentation and Software

*  COBAS™ TagMan® 48 Analyeer

*  AMPLILINK Software, Version 3.2 series and the AMPLILINK Software Version 3.2 Series
Application Muartual For use with the COBAS™ AmpliPrep Instrument. COBAS™ TagMan®
Analyzer, COBAS™ TagMun™ 48 Analyzer, and COBAS™ AMPLICOR" Analyzer

= Data station for the AMPLILINK software

e COBAS"™ TagMan™ 48 Amalyzer Instrument Manual for use with AMPLILINK Software, Version
3.2 Series Application Manual

+  K-tabe capper
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Disposables
¢ K-tobe Box of 12596
Centrifuge Requirements
*  Sigma 4.15"C Benchtop contrifiige or equivalent micro-titer plate centrifuge capable of delivering
4600 1 p centrifugal force
*  Sigma centrifupe swing out retor PANG 11T {ncludes 2 buckets PANG 13218 and 2 plate holders
PN 17978 or equivalent
OFHER MATERIALS REQUIRED BUT NOT PROVIDED

*  Tsopropanal {> 99%) - meets ACY specifications or betier
+  Fihanok (96 - 1005 - meets ACS specifications o belter

= Adjuxtable Pipettors®: (eapacity 250 gl and K0 pL) with aerosol barrier or positive displacement
DNase-free rips

+  Pipette Aid: Drummond (P/N: 4-000- L) or equivalent
*  Waicr Bath set al 50°C £ 2°C

¢ Dry Heat Block set at 70°C

«  Sterile disposable, serologica pipettes: 5, 10and 25 mL

*  Sterile polypropytene cunical wbes: 15 mL and 50 ml: Corning {P/N: 430052 und PAN: 43029 or
equivalent

s Sterile 20 mL microfuge tubes; Sarstedt PN 72,693 005) or equivalent
»  Vorex mixer

*  Tuberacks

¢ Disposable ghives. powderless

¢ Calibrated Thermomerers for Water Bath and Dry Heat Block

* Pipetiors should be accurale within 3% of suted volume, Acrasol burrier or positive displacement DNuse-
free tps must be wsed where specified to prevent specimen and amplicon Croxs-contarninaion.

SPECIMEN ('OLLECTION, TRANSPORT AND STORAGE
Note:  Handle all specimens and controls as if they are capable of iransmitting infectious agents.
Al Specimen Collection

The COBASY TagMan™ HBV Test is for use with serum or EDTA plasma specimens only, Blood should be
callected in BD 88T Serum Sepasator Tubes or in tubes using EDTA (lavender top) as the anticoagulint,

Store whole blood at 2-237C for no longer than | day. The use of EDTA plasma or serum will yield test results
that are similar, See Figure 11 in the Non-Clinical Performance Lvaluation section, entitled “Repression
Anulysis of Matched Seram - EDTA Plasma Samples (n=501", which demanstrates the effect aof matrix type an
HBY DNA results from patient specimens.

Sepirate serum o plasma from whole blood within | day of collection by cenritugation at 8(0-1600 x g for 20
minutes at room temperature. Transfer serum or plasma e s sterile palypropylene tube. Figure 4 illustrates the
data trom these specimen collection studies. The largest observed differences between the EDTA plasma
conditions waxs nol more than + 0,12 log, and the largest vbserved differences between the serum conditions
wits net mote than £ 0,16 logg,.

Figure 4
HRYV Stability in Whole Blood With EDTA Anticeagulant ar in
Serum Separator Tubes Before Separation inte Plasma or Serum
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B. Specimen Transport

Trnsportition of whole blood, serum or plasma must comply with country: federal, state and local repulations for
the ansport of eticlogic agents.™ Whale blood must be transported at 2-25°C and provessed within 6 hours ol
collection. Plasma or serum may be transported at 2-85C or frozen an -20°C to -BO°C.

C. Specimen Storage

Serum or plasma specimens may be stored at roem temperature for up to 3 days, at 2-87C for up o 7 days
or frozen at -21°C to -RC for up to six weeks. The largest observed dilferences between the EDTA
plasmi conditions was not motre than £ 017 logq wnd the largest observed differences between the serum
cunditions was mot more than + 0,035 jop), across the tested conditions. 1t is recommended that specimens
be stored in 300-K00 pL aliquats i sterite. 2.0 ml polypropylene screw-cap tuhes (such as Sarstedt P/N:
726940063, Figure 5 shows the dita from these specimen storage studies.

Figure §
HBV Scabilicy in EDTA-Mlasma or Serum
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Serum and plasma specimens miy be frozen and thawed up o five times without a loss of HIBY DNAL The
larpest observed differences between the EDTA plasma conditions was not more than + (.19 logg and the
larpest observed differences between the serum conditions wis ml more than = 0,10 log,.,. Figure 6 illustrates
the data from these freeze-thaw studies.

Figure 6
HBV Results After Up to Five Freeze-Thaw (F-T) Cycles
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INSTRUCTIONS FOR USE

Note:

Note:

Note:

Nate:

For detailed operating instructiony, printing results and inferpreting flugs, comments and error messages.
refer to the COBAS® Ta.',-flmm® 48 Analyrer Instrianent Munual for use with AMPLILINK Software, Version
3.2 Series Application Manual and the AMPLILINK Software Version 3.2 Series Application Manual For
use with the COBAS® AmpliPrep Instrument, COBAN® TagMan® Analyzer, COBAS® TagMan® 48 Analyzer,
and COBAS® AMPLICGR® Analyzer.

Al amplification and detection reagents mest be at 15 — 30"C before use; remove from 2-8°C storage at
feast 30 minutes before use.

Sexurn and plasra specimens must be egquilibroted for I35 - 30 minutes of 15— 30C before use.

Use pipettors with aerosol barrier or positive displucement tips where specified. Use extreme care to
avoid centamination.

Run Size

FEach kit comains reagpents sufticient for four i2-est runs, which may be pertormed  separately o
simultanenusly. One replicale each of the CTM (=) C, HBY Li+)C and the HBV W(-)C must be included in
each test ran of up e 24 specimens and controls (see "Orality Conirol” section). The Amplification and
Detection Reagents are packaged in 24-test, dual-use bottles. For the most efficient use ot reagents, specimens
and gontrols should be processed m batches that are multiples of 12,

Specimen and Positive and Negative Contred Preparation

Nate:

Note:

Note:

If wsing frozen serum or plasma specimens, place the specimens af room temperature until
completely thawed and vartex for 5 - 10 seconds before use.

Allow reagents to reach 15 — 30°C before proceeding. Preheat Heating Block(s) to a temperature of
70°C and water bath to o temperature of 56°C before starting the purification reactions.

Reagent Preparation

Prepare the Lysis/Binding Working Selution only after all specimens and controls have been
equilibrated at 15 - 30°C for I5 - 30 minutes.

Prepare the Inhibitor Remaval Bufter by pipetting 20mL of 96 - 1008 ethanul to Inhibiior Removal Butter
{IRB). Mix by inverting 5 - 1) times. Thix is enough diluted Inhibitor Removal Buller for 48 tests.

19
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6.

Note:

Note:

Prepare the Wash Bufter by pipetting 80 mL of 96 - 100% ethanal tu the Wash Buffer (WASI. Mix hy
tverting 5 - [0 fimes. This is enaugh dilited Wash Buffer for 48 tests.

Preheat the Elution Buiter (ELB) at 70°C in a 2.0 mL screw-cap microtuge tube, Multiple tubes can be
used, The elution volume per specimen is 75 pl., Pre-warm the volume [isted in the table below
aceording o the number of tests,

Number of Replicates
Reagent 12 24
Elution Rufter (mL) 2.0 4.0

Pipette the volume of isopropanol listed in the tble below according o number of tests, into a1 cean
sterile twhe.

Number of Replicates
Reagent 12 24
Isopropano] {mL) 50 mn.a

Pipette 0.5 mL of the Elution Buffer {ELB) into the Cartier RNA (CAR). Replace the stwpper; tnvert
the vial, then vortex until all of the Carsier RNA i dissolved, The reconstituted Carrier RNA is cnough
for 24 tests. Unused volume of reconstituted Carrier RNA may be stored it =15 (0 -25°C for up o 30
days or until the expivation date, whichever comes first.

Fipette 5.0 mlaf the Elution Buffer (ELB) intw the Proteinase K (PK). Replice the stopper; invert the
vial, then vortex until all of (he Proteinase K is dissolved. The reconstituted Proteinase X is enough for
24 tests. Unused volume of reconstituted Proteinase K may be stored at -15 to -25°C for up to 30 days
ar until the expiration date, whichever comes Rrst.

Prepire the Ly<is/Bincling Working Solution as follows by pipetting the volumes listed in the fillowing
table wecording w the number of specimens and controls (o be processed:

Nuniber of Replicales
Reagenl 12 4
Lysis/Binding Bufter {ml.) 70 1410
Carrier RNA (UL 140 280
HBV QS (ply v 74
Proteinase K (ml.y 1.4 2%

Volume of I1BY (8 is specific to the COBAS® TagMan® HBV Test.

If frozen reconstituted Carrier RNA or Proteinase K are 1o be wied, thaw at room temperature, and
invert several times prior to uye.

*  Add the indicated volume of Lysis/Binding Buffer w1 clean sterile 5t ml tbe,

*  Add the indicited volyme of reconstituted Carrier RNA 0 the tube containing he Lysis/inding
Butfer,

*  Vonex the HBY QS for 3-5 seconds and add indicated volume of HBY Q8 to the tbe containing
the Lysis/Binding Butfer and the reconstituted Crvier RNA.

¢ Capthe tabe and mix by mverting [0-15 times, Do NOT vortex - vortexing will create bubbles in
the solution.

*  Add the indicated volume of reconstituted Proteinase K to the tube containing the Lysis/Binding
Buifer.

20



B.

Note:

s Cap the tube and mix hy inverting 16-15 times. Do NOT vortex -— vortexing will ereate bubbles in
the salution. Stant dispensing the Lysis/Binding Working Selution mmeditely after the addition
and mixing of the Proteinase K with the Lysis/Binding Buffer.

*  Unused Lysis/Binding Buiter (LYS) may be stored at 15-25°C fur up o 30 duys or unul the
expiration date, whichever comes first. Unused Lysis/Bnding Working Sulation soust be discarded.

Specimen and Control Preparation

Adfustable pipettors with aerosol-resistant fips are recommenied for this procedure.

Note: A repeat pipette with properly sized sterife combi-tips can be used at Steps 14, 16, I9 and 22. However,

13

h.

Nore:

.

extra care should be taken to avoid splashing of reagents and cross-cont@mination.

Pipette 628 pl. ol Lysis/Binding Working Svlution int each well of the Lysis Rack (L. transparent}.
Push the lids down inte the covering prsition,

Opening one well at a time. pipette 500 pL of specimen or contro] into the correct well, After addition
of each specimen or coftrl, push the lid down until the snap mechanism engages w tightty close the
well

After all specimens and controls have beer added, mix by vortexing the filled Lysis Rack for
approximately 10 seconds. Visually contirm all wells are being vortexed and well mixed.

Incubinte the Lysis Ruck in g prebeated SO°C + 20 °C water bath for 10 minutes. Float the Lysis Rack in
aowaler bath that s filled with approximately 5-7 cm of water, Dry Lysis Rack after removing from
water bath.

Centnifuge the Lysis Rack For 10-20 seconds it a setting of 40600 x ¢ w the micro-tter plate centrituge,
The centrifuge may not reach set speed.

Opening one well at & time, pipetie 230 L of sopropanol into each well. After cach addition, push the
hd down unnl the snap mechanism engages (o tiphtly close the well,

Volume of isopropanc is specific to each COBAS® TagMan® Test.

Mix specimens by inverting the rack three times, then vortexing the rack for approximately 10 seconds.
Visually confirm all wells are being vortexed and well mixed.

Centrifupe the Lysis Rack for 10-20 seconds at a sctting of 4600 x g in the micro-titer plate centrituge,
The centrifuge may not reach set speed.

Opening one well at a time, transfer 750 L of specimen or contol mixiure o the corresponding wells
of the Filter Tube Rack (11, yellow) with affixed Waste Rack (white). After the addition of gach
specimen or contral mixture, push the T down until the snip mechanism engages W Ghtly clise the
well.

After all specimens or conerals have been added, cenirifuge the Filter ‘Tube Rack assembly for 2 minutes
at 4606 x i in ihe micro-titer plate cenirifuge.

Opening one well at a time, ranster the remaining specimen or conwot mixture to the corresponding
wells of the Filler Tube Ruck. Alter the addition of each specimen or control misture, tightly close the
lid of the well. Discard the Lysis Rack.

Centriluge the Filter Tube Rack assembly for 2 minutes af 4600 x g in the micro-titer plate centrituge.

Remowve the Filter Tube Rack from the Waste Rack by pressing beth snuap Links on the upper side of the
Filter Tube Rack. Discard the Waste Rack. Replace with & new Wiste Rack and snapr the Filter Tube
Rack onto the Waste Rack.

Open ime well at a tme and pipetle 400 L of Inhibitor Removal Bufter (ERB) down the side of eiach
well. e nnt touch (he sides ol the well. After the addition nf Inhibitor Removal Bufier 1o all wells,
tghtly ¢hese the lids.

Zl



15 Censifuge the Filter Tube Rack wssembly for 2 minutes at 4600 x g in the micro-titer plate centrifuge.

16, Open onc well at a time and pipette 700 pL of Wash Bulter (WASID down the side of cach well. Do
not touch the sides of the well. After the addition of Wash Buffer to all wells, tightly ¢lose the lids.

17, Cenintuge the Filter Tube Rack assembly for 2 minutes at 4600 x g in the micro-titer plate centrifuge.
18, Remove the Filter Tube Rack from the Waste Rack by pressing both siap links on the upper side of the

Filter Tube Ruck. Discard the Waste Rack. Replace with 4 new Waste Rack and snap the Filler Tube
Rick onto the Waste Rack.

19, Open one well at a tme and pipette 7K gl of Wash Bulfer down the side of exch well. Do not touch
the sides of the well. After the addition of Wash Buffer o all wells, tightly close the lids.

20, Centnfupe the Filter Tube Rack assembly for 3 minutes at 4600 x g in the micro-titer plate centrifuge.
21, Remove the Filter Tube Rack trom the Wiste Rack by pressing both snap Links on the upper side of the
Filter Tube Rack. Place the Filter Tube Rack anto the Elution Rack ([TIA. blue) and snup the Filter Tube

Rack onta the Eluton Rack. Discard the Waste Rack appropriately.

22 Open ong well al a time and pipette 75 pL of the pre-warmed Elation Buiter (ELB) onto the center ol
each filter without tinchiog the filler,

Note: Do not add Elution Ruffer by dispensing down the side of the well.

23 Afiter the addition of Elution Buffer 1o all weils, lightly close the lids. Incubate the Flution Rack at room
temperature for o minimum of 3 minutes atier adding Elution Butfer (o the last weil.

24, Cenrifuge the Filter Tube Rawk ussembly for 3 minutes at 4600 x g in the micro-titer plate centrifupe.

25, Remove the Filter Tube Rack from the Elution Rack by pressing bath snap finks on the upper side ol the
Fikter Tube Ruck, Discard the Lalter Tube Rack appropriately.

26, Place the Cover Rack (1118, hlue} oate the Elution Rack (TIA. blue). Press down firmly and snap links
onte the Elution Rack, Clase al] tids.

27, The processed specimens and controls are used directly fw PCR. Use 50 pl. of the processed specimens
and controls tor amplification, Add the processed specimens and controls o the Warking Master Mix
within 3 hours of completing specimen and control preparation, 1 processed specimens and controls
cannot be used within 3 hours of their preparation, the processed specimens and controls can be stored
at 2-8°C for up to 24 hours in the covered Elution Rack or frozen ar -20°C tor up to | week (n sterile 2.0
nl. pelypropylene screw-cap tubes {such as Sarstedt PAN: 72.604.006).

Amplification and Detection

Note: K-carriers and K-carrier holder should be wiped with a lint free cloth maistened with a 70%
isapropanol solution.

C. Reagent Preparation

Note: COBAS™ TagMan® HBV Master Mix (IBY MMX), “Working Master Mix” {Working MMX) and
Working Master Mix plus processed specimens and controls are light sensitive, Protect these reagents
Sfrom light.

Note: COBAS® TagMan® HBYV Master Mix (HBV MMX) and COBAS® TagMan® Manganese Solution
(CTM Mn™) must be cquilibrated at 15 - 30°C Jor at least 30 minutes prior to preparation of
Working Master Mix,

Note: Prepare Working MMX after completion of Specimen and Contral Preparation.

Note: The Working MMX must be used within 2 hours of prepuration
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Onee processed specimens and controls are wdded to Working Master Mix. amplification must be
started within 3 hours.

Equilibrite one vial of HBY MMX and one vial CTM Mn®* at 15 - 30°C for at least 30 minutes.
Place u K varrier in 4 K-carrier holder,
Place new K-fubes in the K-carrier without touching the sides of the K-tubes,

If fewer than 24 tubes are to be run, positions I, 2, 5, 20, 23 and 24 must be occupied tn balance the
K-carrier in the Thermal Cyeler,

Uncap the K-tubes using the K-tube Capper. Place caps in the K-tube Park Position Holder.
Prepare the Working MMX as follows:
Lor 24 tests, ald 191 gL of CTM M to one vial of IBY MMX. Cap the bottle and mix well by

inverting 10 times, Tho net vortex the Working MMX. Protect the Working MMX from light and use
within 2 hours,

Tor 18, remrve 6600 pL ot HIEYV MMX and place in g 2 mL tube. Add %0 pL. ol CTM Mo w (he
2 ml. abe containing HBY MMX, cap the ube and mix well by inverting 10 times. Protect the
Working MMX from Light and use within 2 hours. Sture (he remainder of the unused HBY MMX and
CTM Mn™ in the original vials at 2-8°C. Once opened, HBY MMX and CTM Mn™ we stable at 2-

8% for 30 days or until the expiration date, whichever comes first.
Volume of CTM Mu®* iz specific to the COBAS® TagMan® HBV Test,
Pipette 50 pLof Working MMX into each K-tube.

If processed specimens and controls were stored frozen prior te amplification, thaw al room
temperature before proceeding to Step 7.

Add 30 pLof cach processed specimen and control 1o the proper K-tube containing Working MMX
using a4 micropipettor with an aervsol barrier or positive displacement tip. Gently mix each specimen or
vontrol up and down three times with the micropipettor withour generating bubbles.

Repeat Step 7 for cach provessed specimen and processed contnal until all have been transterred 10 K-ubes,
Use a new tip lor each specimen and control, Viswally inspect for bubbles and remove as necessary. Cap the
K-tubes using a K-tube Capper. Visually verify correct volumes have been added.

Amphtication must be started within 3 hours of the Time thit the provessed specimens and controls are
added t the K-tubes containing the Working MMX,

COBAS® TagMun® 48 Analyser Loading and Operation
Tum on the workstation computer and g onto Windows XP using the comect User ID and password.
Turn on the COBAS™ TugMan® 48 Analyzer. Verify that the instrument initializes and is ready for use,

IF K-carrigrs from previcus runtsy are still locared in either of the Thermal Cyclers. remove them using
the K-carrier wransporter,

Open AMPLILINK software on the computer. Log on using the correct User 11 and password,

To create K-carier orders tor the specimens to be analyzed, click on the Orders icon, Select the Sample (ab,
and then click on the New burton and erer the order number for each specimen using the keypad or barende
scanngt, Select the Test Definition for the COBAS™ TagMan™ LBV Test, Repeal (or each specimen, Click
the Save buttan,

If fewer than 24 tubes are to be run, povitions 1, 2, 5. 20, 23 and 24 must be oceapied to balance the
K-carrier in the Thermal Cycler.



f,

Enter Guality Control information by selecting the Quality Control tab . the Orders window. Click
the New butlon and enter the infurmation from the COBASY TagMan® [IBV Test Controts Value
Card supplied with the kit using the keypad or barcode scanner, Enter the COBAS” TugMan® [IBV
Test lot number, expiration date, Low (+) and High (+} Control ranges ay well as Iot-specific calibrarion
voctficients in the designated spaces. Click "OK.”

Assigh a K-carrier number for the run by clicking on the K-Carrier tab in ihe Orders window. In the
K-Carrier window, click New. [n the cell to the right of "K-Carrier ID,” enter the K-caivier nuntber
from the barcode on the K-camier using the keypad or barende scanner. Nuote that the results from a
previows na with the same X-Carrier 1D must be accepted, Select the Test Trefinition for the COBAS™
TagMun® HBV Tesi from the (est panel al the lower portion of the window.

In the Werklist, select the (st row of the Type (T) column, Bighlight this tield w access the pull down
menu and then select the required contriol type. Next, double click the sample 10D field for the same tow,
The LookUp Cootrol Window will be displayed with all available controls. When the control is
selected, the corresponding calibraton and control values will be displayed in the lower right
Information panel, Repeat this process for alt required controls.

T enter specimens ko the Worklist, double-clivk ot the Tirst position (tow) lor spocimen entry. This will
display the Lookup Samaple window containing the assigned specimen orders. Use the Shift + Arrow keys
1 hightight more tan une order number. Verify that all otders have been assigned the Test Dedinition for
the COBAS™ Taghan®™ BV Test.

Click Save w save the K-carrier order assipnment.

Amplilication and Detection

Select the Systems Tuon in the System Tab; click Open to open the Thermal Cycler. When the Thermal
Cycler Cover has comnpletely opened and “Ready to Load™ is scen in the Systems window, litt and hold
the Thermal Cycler lid open. Using the K-carrier Transponter, transter the Toaded K-carrier containing
the capped K-tubes with Working Master Mix and specimens and controls into the Thermal Cycler

Close the Thermal Cycler lid.

Click Start on the Systems window below the TC icon to close the Thenal Cycler Cover and start the
run

Amplification and detection are antomatically performed by the COBAS™ TugMan™ 48 Analyzer.
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RESULTS
Result Caleulation

The COBAS" TagMan™ 4% Analyzer automatically derermines the HREV DNA titer for the specimen ur control
The HBY DNA titer is expressed in International Units (JU)/ml.. The conversion factor between 1HBY
vopies/mL and HBV Intemnatiwmal Units/mL s 5.82 copiew/1U wsing the WHO [nternational Standard for
FHepatitis B Visus DNA for Nugleic Acid Technology (NATY Assays Testing NIBSC 97/746,
The CORAS"™ TagMan”™ 48 Anulyzer:
¢ Determings the Cycle Thresheld value (Crd for the HBY DNA and the HBY Quantitation Standard
DNAL

»  Determines the HBY DNA titer based upon the Ctvalues for the BBY DNA and HBY Quantitation
Standard DNA and the lot-specific calibration coelticients.

*  Deemines that the caleulaed [CAML wers for HBY Li+)C and HBY HEC fall withia ihe assigned
rages stated on the COBAS™ TagMan™ HBY Test Controls Vitlue Card supplied with the kit,

Run Validation
Check AMPLILINK results window or printout for flags and comments o ensure that the ren is vadid.

The o s valid 1f ne flags appear for the COBASY TugMen®™ HEV Controls, The following results are
ubtained for a valid run:

Conlral Result Interpectation
Negazive Control Turget Not Delected Cuntril within ranpe
Low Positive Control A numeric titer X.XXE+XX [U/ml. Contr! within ranpe
High Positive Contml A numeric ter X XXE+XX 1U/ml. Control within ranpe

The run is pot valid i any of the following lags appear for the COBAS™ TugMan™ HBV Controls:

Negative Contrat

Flag I Result Interpretation
[ _ N_NCUINVALID | Invalid Ao invalid result
HBY Low Positive Control
Flag Result Enterpretation
_ L LPCINVAL]L « 2O0E40T UL Aninvalid result where the Control was
L below the assay ranpe
A numer titer, X XXE+XX An invalid result where the Control was
/mL out of the assipned control tange

An invalid result where the Control wus

= LIOE+R 1U/mlL
above the assay range

Invalid Aninvalid result

HBV ligh Positive Control

Flag Result Interpretation
_ H_HPCINVALL < 290E+81 IUAmL An invalid result where the Control was
D below the assay ranpe
A numeric titer, X.XXE+XX Aninvalid result where the Control was
[tismL. out of the assigned control range

An mvalid result where the Control was

TOE+08 IU
z 8 1Whm L above the wssay runge

Tovadicl Aninvalid result

If the run is invaitd, repeat the entire run including specimen and comtrol preparation. guplification and
detection,

Interpretation of Results:
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For a vadid ron. check each individual specimen for flags or comments on the result printout. Interpret the
results as foltows:

A valid run oy iclude beth valid aid mvalid specimen resulls depending on whether flags and/or
comments are obtined for the indnednal specimens,

Specimen results are mterpreted as toilows:

Titer Result Interpretation
Target Not Detected Nov Ct value for HBV ubtained. Report results as “HBY DNA nat detected”.
< ZYOE401 1U/m]. Beluw 2UHIE+(0] [U/mL ¢lower Limit of quantitation, LLoQ). HBY DNA s
vt quantifiable.
2 ZHEH WmL and Calouluted results preater than or equal to 29 [L/mL and Yess than or cqual
< | 10OE+O8 [UMmL to 1IE+DR" 104l are within the Linear Range of the Assay.
= 1IUE+OR [U/mL 1LYmL are above the Linear Range of the assiy. Report results as “preater

tan TI0E+I8 [HBY DNA IU/mL". If quantitative results are desired, the
ariginal specimen should be dilited 13100 with HBV-negative human plisma
or serum deperding upon the marrix of the eriginal specimen (phisnu
samples must be diluted in plisma and serum samples must be diluted i
serumy, and the test repeated. Multiply the repoted result by the dilution
factor.

VL IEAO8 TUmEL = L0 1L

Note: In some rare instances, specimeny with very high titers can produce an Invaiid result with a flag
COS_INVALID.” The result for these samples is not valid and must be repeated. If the sample
continues 1o produce an invalid result the user can ditute the sample 1100 in HBYV negative plasina
{for plasma samples) or HEY negative serum (for serum samples) in order to iry lo obiain a valid
result, Multiply the reparted result by the dilusion fuctor.

QUALITY CONTROL

One replicate cach of the COBAS” TagMan® Negative Control, the COBAS” TugMan™ HBY Low (4} Controd
ang the COBAS™ TagMan®™ 1BV Ligh (+) Comral must he included in each test ran, The batch is valid if no
lags appear S any of the contiols [TIBY L{+)C, HBY Hi+)C and CTM {-) C}.

Buscd von the results of a carry-uver contamination study with alternating high positive HBV samples and HRV
negative samples. there are ne requirements regarding the position of the controls in the K-camier, Check the
run printout for flags and comments (o ensure that the run is valid.

Negative Cantrol

CTM (=) C must yield 1 “Target Not Detected™ result, i.e, 50 Ctwalue for HBY DN A was obtained, but & valid ('t
vitlue was obluined for the HBY Quantitation Standard DNA, [f CTM (=} C does ot megt tis criteria, the entire
run is invalid. Repeat the entire process (specimen aid corro] preparation, ampliticiation and detection). If CTM (<}
Cis consastently not valid. contact your local Roche office lor technical assistance.

Pasitive Controls

The ussigned range for HBY L(+)C and HBY H+C is specilic fir each lot of conral and is provided on the
COBAS™ TugMan™ HBYV Tost Controds Valiee Curd supplicd in the kit. These ranges are entered into the Dat
Station for the AMPLILINK softwate using the COBAS™ TugMan™ 48 Analyzer burcode scanner or keypad.

The HBV DNA IL/mL. for buth the HRY L{+)C and HBY H{+)C must fall within the ranpe indicated on the
COBAS™ TuyMan®™ HBV Test Controls Vadue Card supplied in the kit. It une or bath of the positive controls
does not meet these criteriy, then the entire run is invalid. Repeat the entive process (specimen and control
preparation, amplification and detectiond. If the calenlated HBY DNA titer of one or both of the positive
conteols is comsistent |y ontside the assipned range. contact your local Roche office for echnica! assistance.

PROCEDURAL PRECAUTIONS
1. As with any test procedure., pood laboratory technicue s essential to the proper performance of this
assiay. Due to the high analytical sensitivity of this test, extreme e should be taken to preserve the

purity of kit reagents or amplification mixtures, All reagents should be closely monitored for purity.
Discard any reagents that may be suspect,

20
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PROCEDURAL LIMITATIONS

l. This test has been valldated for use with human serum or human plasma collecied in EDTA
anticougudant. Testing of other specimen types miay result in incorrect results, talse negative or fabse
positive results.

9

Reliable vesults are dependent on adequate specimen collection, fransport, storape and processing
procedures.

3. The presence of AmpErise enzyme in the COBAS™ ‘TagMan®™ HBV Master Mix reduces the risk of
amplicon contamination. Howevet, contammation from HBV positive controls and clinical specimens
cait be avoided only by gond laboratory practices and careful adherence o the procedures specitied in
this Packige Insert.

4. Though rare, mutations within the highly conserved region ol the virl penome covered by the CORAS™
Taghan™ HBY Test For Use With The High Pure System primers and/or probe may result i the under
quantitation of o7 failure o detect the virus,

5. Use of this product should be finited o personnel trained in the techniques of PCR.

6. This product can only be used with the COBAS™ TugMan® 48 Analyzer.

7. ‘This test muly cross-react with HPV Type 18 and CMYV,

. The linearity uf the test was establisbed only with HBY Genotype A

9, Precision was estahlished with only Genotype A and Genotvpe C,

10, Detectum of the HBY DNA target is dependent on the number of virus purticles present in the specimen

L&, dpe, presence of

and may be aftected by spegimen collection methods and paticnt faclirs
symproms and/or stape of infection)

Lo If another assay was initiully used for quantitation of trearment effect on the patient, it is recommended
that prior to switching to the COBAS® Taghlan® HIBV assay users perform method correlation studies
n their laboratory o guantify technology differences,

NON-CLINICAL PERFORMANCE EVALUATION

Study Description

The analytical performance chiracteristics of the CORBAS® TagMan™ HBY Test For Use With The High Pure
System were determined in o series of studies deseribed below, The Limit of Detection of the COBAS”
TagMan®™ HBY Test For Use With The High Pure System was determined for HRY DNA using several
dilutions of the WHO Intermnational Standard for Hepatitis B Virus DNA for Nucleiv Acid Techaobgy (NAT)
Assays Testing (NIBSC 47/746; genotype A)* and clnical specimens with genotypes A through G,

The tinearity and precision of the COBAS” TugMan™ 1BV Test For Use With The 1ligh Pure System was determined
by anitlysis of serial dilutions of clinkcal HBY specimens i 11BY-negative human EDTA-plasmi and huma serum, The
clinjcal specimens” concenmation {stock concentratiions determtinaiions e mweable o the WHO International Standard
tor Hepatitis B Virus BNA for Nucleic Acid Technolgy (INAT) Assays Testing (NIBSC 97/746).

Traceability to the WO Standard

Several stancards and controls have been used during developinent of this test to provide traceability 1o the WHO
Standard. This includes the Eurchep R1 standurd™, the WHO Standard™, and RMS HBY Calibrators. The Eurahepy
R1 standard and the COBAS™ TagMin™ HBY Test calibruters behuve similarly relative (o the WHO Stanclard, as
shown i Figure 7.

Figure 7
Traceahility of the COBAS® TagMan® HRY Test For Use With
The Ifigh Pure System HRV Calibrators (2-7 on log ) to the WHO Standard (range 2-5 on log,,)
and Eurokep Stundard RT (range 2-7 on logu)
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Linear Least Squares Regresslon far Dilutions of Eurohep Standard R1,
WHO Standard and HBY Callbrators
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Linear Range

The linear range study was evabuated in accordince with the metheds defined in the TLSI {formerly NCCLS )
Cuideline EP6-A, “Exaluation of the Linearity of Quantitative Measurement Procedures: A Statistical
Approsch: Approved Guidetine. ™ As shown in Figure # and Figure 9, the COBAS™ TagMuan™ HBV Test Fur
Use With The High Pure System was found o give a lincar response from 2951 (log,, = 1,46 [IBV DNA
IW/mL w TIOES (op, = £.852) HBY DNA IUML @ both EDTA plasma and seram with deviation from
lingarity not more than (.20 g, in both matrices. The stady was performed using two kits of COBAS™
TagMan® LIBY Test For Usc With The High Pure System reapents and serial ditutions of an HBY positive
gennlype A specimen that was assigned refative to the WHO Standard. T'wenty-seven replicates were tested per
level in EDTA plasnta and in serum.

Figure §
Linearity of the COBAS® TagMan® HBV Test
For Use With The High Pure System in EDTA Plasmua for Genotype A
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Figure 9
Linearity of the COBAS® TagMan® HRV Test
For Use With The High Pure System in Serum for Genotype A
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Linearity for genotypes other than genriype A wis not evadaled.

The analyrical measurement range of amalyte values that can be directly measured on o specimen without any
dilution using the COBAS™ Taghan™ HEV Test is 29 to LIE408 10Ul

The clinically reportable range of analyte values that can be measured on a specimen with o maxtmun dilution
of ong (o ine-hundred usiop (he CORAS™ TagMan™ HBV Test is 29 to L1E+ 1! [U/mL.

Toclusivity

Crenotype Titer Qua o

Seven genotype categories huve been proposed for HBY based on nuclentide divergence within the penome of
greater than 8% "% Thew genotypes are designated with capital alphabetical letters from A through Ci. The
HBVY penotypes have characteristic geographic distributions ™

The pertormance of the COBAS™ TagMan™ HBV Test un BBV genolypes wis evaluaied by analysis of 23
puritied, lineurized and quancitated plasmid DNAS containing representative sequence inserts from HBY
genotypes A through G ivee Tuble 1), Inadditon, a plsmid representing the common pre-Core mutation (A
nuclestide position 1896 was tested. Lach plasmid DNA was diluied w concentrations of 5281, §.282,
and 5.2E8 1U/mil. Each dilution was co-amplified with HBV QS DNA and anaiyzed in iriplicate with the
COBASY TagMan™ HBY Test. The titers for all plasmids were compared with that of 2 contie] plasmid (N A
(pch

The COBASY TagMun™ FIBV Test gave equivalent results for alt 23 plasmid DNAs and the pre-Core mutation.
The copy numbers for all genciypes and the pre-Core mutation were in pood agreement with ciach other and the
control plasmid DN A,



Table 1

COBAS" TagMan™ HBY Test Inclusivity Testing — Typed Plasmid DNA Tested

Plasmid Designation Genotype Parent Specimen Origin
phd23-¢l A India
plll5-¢] A Burundi
pius2cl A Cameroon
peb 1992 A Norway
pl76d-cl B China
pl7a7-cl B China
pIUSE-cl B Last Asia
pRI0-¢l B Societe Island
pIUsl-cl B Vietnam
pi7s6-cl « China
plI544-1 C Bangladesh
PRI D Iran
pind-cl D Tumisia
p3Ys3.cl D North Africa
plE-cl D Sweden
pHIRY3-F b Sweden
pd244-ci i Dreamark
p32T-cl E Sencgal
PIYH3-c2 E Nigeria
ph20s ¢l F Corkombii
P79l F Venezueli
PHY-¢l i Spain
PHKI2975-4 G United Srates
pIT1EY6G Pre-Cure ltaly
Figure 10
Performance of the COBAS® TagMan® HBY Test on
HBV Genotypes A through G and a Pre-Core Mutant
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Limit of Detection Using the WHO International Standard

The limit of detection was detennined using the WHO International Standard in aceordince with the methods
detined in the CLST iformerly NCCLS) Guideline EP17-A, “Protocols for Determination of Limies of Detection and
Limits of Quantitation; Approved Guideline. ™" The Wil Standurd was treshly diluted inio each of five unigue
FEDTA plasma specimens and cach of five unique serum specimens. Each level of euch dilution was tested with six
replicates sphit across two runs for each of two reagent lots for each matrix, A total of 10 runs were conducted over
five days for each reagent bt for each matrix to give o total of 60 replicates for each level for each matrix. These
stucties demonsirate that the COBAS™ TaqMan®™ HBV Test can detect HBY DNA m EDTA plisma and serum at
concentrations as low as 10 1L/ml. with a positivity rate preater than 95%. The conwentraton of HBY DNA using
the WHO International Stoclud in EDTA plastuil and seram that can be detected with o positivity rate of greater
than 95% s detenmined by Probit Analysis, 15 3.3 10/mL i 3.4 [U/MIL, respectively (see Table 2and Table 3).
Tahle 2

Linrit of Detection in TA Plasma of the COBAS™ TagMan™ HBY Test
For Use With The High Pure System using the WHO International Standard (Genotype A)

WHQ Standard Based
Cuncentration Na. Yalid Replicates No. Positives Positivity Rate

{HBY DNA IW/mL)
290 54 54 TG
20 bl R 1%
130 all nl} TS
[ad}) hL) 59 1005
1o 54 54 100
hX1] . i) 59 IRG
[{xl] a0 59 PLE
3.0 O 54 LS
20 ) 51 K39
1. 6l 37 62%:
045 Ll 23 kLI
.0 H [t [$1r3

Prubit 95% Hil Rae 3.5 1Yml [95% conlidence lmits of 28 - 4.7 IWiml.|

Table 3

Limit of Petection in Serum of the COBAS® TagMan® HRY Test
For Use With The High Pure System using the WHO tnternational Standard (Genotype A}

WHO Standard Based
Concentration No. ¥alid Replicates No. Posilives Positivity Rate

(IBY DNA 1U/fmL)
200 59 59 1(K)%
220 59 59 0%
150 ot 60 1KY
12.0 ol 60 K%
1.0 59 59 K%
8.0 54 58 8%
[ Gl) 59 PR
4.4 60) 58 9T
0 39 52 RRLE
1.0 39 39 6%
(.5 i) 19 2%
0.t 0] ] %

Probit 95% Hit Rate 34 IU/mLA93% conlidence hmits of 2.7 4.6 WL |

Limit of Detection Using Clinical Speciimens Across All HEV Genotypes

q



The: LOD was determined using two lots of reagents for seven clinical specimens of HBY representing genolypes A
through G diluted inro both EDTA plasmna and setum. One representative clinical specimen of each genutype was
tested. The HBY titer for each parent specimen was provided by the vendor or deterrnined in-house. Dilution panels
were penerited trom these final titer assipnments. Each panel consisted of six members representing mput levels ar
15, 10, 8, 6, 4 and | IU/mL. Each level of each dilution was tesied with 16 replicares split across two runs for cach
of bwo teagent Jats (or each pentype specimen in cach matrix across cight days. A total of 32 rephicates of each
panel member was tested lor eich genotype in each matrix. The hit rate was determined at eiwh input level and the
Limit of Detection is defined ws the lowest level demonstrating a 2 95% hit rate andd where all ligher input levels
have = 45% hit rate, The limi of detection for the various genotypes in EDTA plasima and serum is summarized in
Tahle 4 below, The data shown represents the combined results from testing with twa lots of reagents.

Table 4
LOL of I1BY Genotypes
EDTA Plasma Serum
Genotype — 55 it Rate LOD, Hit Rate
1UMmL (95% Conficdence Limits) 1U/mL {95 % Conlidence Limits)
A 11 TOIEE: (891 TN 4 TeHMiE (R9.1 - M5k
B 4 7% (R3.E - U9.9%) 4 1O (841 - 1005
C 4 TG (R3R - 99.49%) 4 KM (39,1 - 1iNI%)
n 4 XM (RO — 10049 q 7% (B3R —99.5%)
E 4 YT (R3.B — U 9%) 4 THYGe (RY.1 = 10H0%:)
3 4 H0E: (891 — 1004 ) 3 TORVSE (ROLD - 100%:)
G 3 9T (K33 — V9.9%) 4 FOOYGE (RU. 1 - 1005:)

The LOT fur the COBAS® TagMan® HRV Test, detecting any of the seven genntypes tesied. is determined (o
be 10 1U/mL. Ko significant ditference between the seven penotypes was observed. In addition, there was no
signilicant difference between plasma and serum or between the two luts of reagents tested.

Considering (hat the COBAS™ TugMun® 1BV Test does not differentiate between HEV genotypes. the averall
Lol ol the assay to detect HBY in clinicat specimiens is determuined o be 10 T/l

Limit of Quantilation

The limit of quantitation was determined using the WHO International Standasd in accordance with (he
methods defined in the CLST Guideline EFI7-A, "Promeols for Determination of Limits off Terection and
Limtits of Quantitation: Appreved Guideline.™® The WHO Standard was freshly dituted into each o live unigue
EDTA plusma specimens and each of lve umgue serum specinens. Each level of each difution wis tested wath
sixoreplicaes split actoss twa rang for each of two reagent fots fur each matri, A wtal of 10 runs were
conducted across five days tor each reagent lot tor each matrix to give i total of 66 replicates for cach level for
each natric. As demonstrated in Table §, the studies demonstrated that the COBAS™ TagMan® HBY ‘Cest can
determine the concentration of HBY DNA in EDTA plasma and seram at concentrations as low as 29 11/ml.
with an acceptable level of accuracy.

Table 5
Limit of Quantitation
- Expectled Observed Total
Matrix | . Expected Iogio Avg, logyy Absolute . SDlogy, Analytical
Coocentration . gty Rias Concentralion L
Concentratien | Concentration Error’
EDTA .
29 W7mlL 1462 1.25 0.21 024 0,69
Plasnua
Scrum 291U/l 1.462 1.247 (.22 n.17 (156

T The Toral Analvricad Error, or TAE, is defined av Bias + 25D; the TAE wus .69 for plasma aend (.56 for senum At thix
corcentration, the differcnce between e measicrernents of wore thae L og e W AmL ix swarsticelty signiftiam,

Precision

Within-Liboratory Pregision

26
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Within-Run, Run-to-Run and Total Precision were evaluated in accordance with the metheds defined in the CLS]
tformerly NCCLS) Guideline EPS-A2, “Tvaluation of Precision Performance of Quantitative Measurement
Methods; Approved Guideline—Sevond Fdition.™" This provedure permits the determination af both Within-Run
and Tota] Precision through the performance of a single multiple-day and multiple operator study. A run, consisting
of three replicates of each of ten panel members diluted from an HBY genotype A clinical specimen, was performed
daily for 15 duys. Each punel member was taken through the entie COBAS™ TagMun® FHBY Test procedure,
including specimen preparation, amplitication and detection. Theretore, the precision reported here represents all
aspects of the test procedure. The study was performed for three lots of COBAS® TagMan™ HBV Test rengents, il
the combined results are shown in Table 6BV DNA [U/mLs and Table 7BV DNA o, TE/mL).

Table &
Precision of the COBAS® TagMan® HBYV Test {in IU/mL)

Specimen 1 2 3 4 5 6 7 5 4 H
Average
Observed .
OTER | 5.33E7 | 1.04E7 | R32ES [ U.28E4 [ 1.21E4 200 1 D) 4
HEV DNA 1LO7E E7 | 1.04E 1.21F 1 T 1
Turer ([L1ml.}
Within-Run CV| 1Y% 1% 12% T 146 10% 146 2% 7% SI%:
Run-to-Run CV| 11% 14 129 14% 16% 18% 185 265 17% 22%:
Total CV 23% 174 174 165 225 245 22 345 326 558
Toial N, 2 | s | s | s | oas ] oa | s | s | oos | oos
Replicales
Table 7
Precision of the COBAS® TagMan®™ HBV Test (in log,, IUmL}
Specimen 1 2 3 4 5 6 7 ] Y 11
Average
Oberved
HRBYV DNA 202 732 70l S92 4.94 4.06 34 2403 1.67 1.5
Tier
gy VAT
Within-Run
Standard 007 04 [EX35] 003 021 .18 (06 LG [EAN] .59
Deviation
Run-to-Run
Standard 003 .06 0ns 0.06 0407 0.7 08 o 007 0,00
Deviation
Pt Standard | | oy | o7 | aor | oz | e |oete | oas | wis | ose
Deviation
Reproducibility

“The reprochicibility of the COBAS™ TagMan®™ HBY Test For Use With the High Pure System wats evaluated by two
operators gl eagh of three external clinwal sites, Each operator performed three days of westing on eich of three ofs of
reagents with each panet. Each run comprised a single panel with each panel member tested in triplicate.

The resuits of the reproducibility study are summarized in Table 8 w Table 1) (EDTA plasnay and Table
1w Table 13 iserum;.



Tahle &
Components of Variance (Pereentage of Tatal Variance) of
HBVY ONA Conceruration (log,, HimL) — EDTA Plusma

Mean of Grometrie Total Precision
Geno-| HRVDNA | JHeandl |w, o Sitel withio{  Yariance
1" (‘uncenlmfiun HBY DNA ‘Te.sts Lot [Instru-fOperatorDay/Run Run of log),
Tpe (in [/mL} IConcentration ment HBY DNA
R (IWmL) Concentration
- Q0015 [0 (LOG0S | 0.0Kd4 110521
37 a ~i I
1.32 2] 162 A%y | o | (%) %1 | 89%) OOARR {1005 )
OO [V 00008 [ 00015 00042 y
7 34 k! 2 ¥
234 20 162 | S0 Lo | 11 | caone | ctogy | 000074 8065
K3 [0U0000] 00019 [ 0014 00027
7 . " il Iy3
N 336 2314 162 (4% oy | (asey | (220 | (349, OH062 {1005 )
OGO [0U2] G.0059 | Q001G 00032
43 22340 1 &
4.35 22369 162 2y |2 | s | v v LO0RE (1009
Q0014 00003 D.00E1 [ 0001 o017 .
) 752 2 , A . 1005 001
3 13475 W21 agey [oswey | canmy | oo fa1gey| OOS6HLO0%
OO0 [0V0006] 00005 | 00007 10,0022 .
2 g 1 i
729 19,444058 162 (193 (s | (1451 | (20%) | (6%, L0035 (1005
. 00020 [00006] 0.0006 | (H05Y HLO143
el ~ »
138 2 162 |00 [ | ey | 5tts |ty | ©0235 (it
. 00022 [0000d] .05 | (WK F0.0035
17 1Y h ARse ~ - il B (H)5%
34 219 16() (W% | (6%) | (7% W) %) LOU64 (1005%)
OO 00016 00009 [ G008 HLOHTY
A4 2686 2 ; o . iy LOUST (105
. 4 2080 I e (v A [ ase [ | POUST O
) | UK JO0010) 90008 | 60011 [1.0015 y
4 > B ¢ y -
4.34 4,479 161 ey (21| e | oy | 06 L0047 15 )
U007 [0000Y] QL0008 T 0006 [0.0014
5.4 72 2 p . 1004 Kt
3 23150 162 gy [oanse| (1oser | (13e) | 31ey | @003 (100%)
- Q0013 00T 00004 | G.0008 100033
. 13791 77 5 159 ’
7.38 23,791,720 162 % o) | wm | 1 |osee O.0039 ¢ 1009

“ ot our of 162 (N.6%) resulis were T HBY DNA deteciod. Yess than F00 FIBY DNA TUML T
2 resutts were invalid,
Foresuls was invatiod.

"



Table

Standard Deviation Components HBY DNA Concentration (log,, ILymL) — EDTA Plasma

Mean of (reometric
nsv ;\Iean of Total Standard
Gena- ,DNA [IBY DNA| No. of S!le.' | Day/ | Within- Deviation
v Concen- Concentrat] Tests Lot Instre- [Operator Run Kun of lng
P | tration N ment HEY DNA
logg, on Concentratinn
\ | i

Wil (IU/mL)
1.32 21 162 | 0.0391 [ 00000 | 00377 | 00662 | 02283 0.2425
23 20 162 GOIRY | 00000 [ 00291 | 0.03K1 0.0691 0.0860
3360 2314 02 0.6l DO | 00431 (LI3OK 040522 LET87
A 4.35 22,364 62 ] Q.03 P O0128 | 00sdl | 00431 | 00564 0LO%00)
519 154,752 162 00368 [ 00161 | 00329 | L0337 | 00416 00748

19,4440
7.249 6H2 QU051 | DAY [ 00222 | 00268 | 00474 (0592

S8

1.3% 24 162 D49 1 00251 | 00246 1 00770 | L1196 (1533
2 219 160" | 00466 | 00190 | 00212 [ 00000 [ 10589 [ 15N]
343 2,686 162 00205 | 0032 | (0307 | 00286 | (.0431 0755
C 4.39 24479 161% 00196 | 00319 [ 00274 | 00327 | 0.03¢ 0.U686
524 172,515 162 QLOX70 | 00292 | 00290 | 00242 | 00368 0.0663

237917
7.38 162 00354 [ 00079 [ 00212 | 00285 [ 00574 {768

20

14 e of 162 {8.6%) resules were “HBV DNA detected, lesy thun F0.00 HBY DNA [UimL

2 resulty were invalid,
b ressdt wuy invalid.

Ry
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Table 10

Reproducihilisy Resulis Sumimary:
Total TeCV for HBV Panel Members — EDTA Plasma

Geenielric Total Precisivn T[’l:d] Precision
Mean of o Standard
T Mean of Na., Variunce of Lo
. HBYV DNA Devialion lognormal
Genntype | . HBY DNA of Teguy . v
{Concentration | . : e ol log;, HBY CV (%)
Concentration 3 Tests BV DNA
{log,, IU/ML) - . DNA
{IU/mL) Concentration .
Cuncentration
1.32 2 162 0388 .24 i}
234 T30 162 REIPES .09 20
A 136 2314 162 062 008 14
‘ 4.35 22364 162 0K 0.0v 21
519 154.752 167 ANI56 a0 17
.29 19,444 058 162 AN3s 1106 14
1.38 4 162 0235 (15 30
28 214 160P 64 .am v
o 343 2.686 162 L7 0.8 17
439 24,479 lal* 47 0407 16
524 172515 nZ AR .07 15
7.38 23.791.720 162 0549 {08 31

°

i

H out of 102 (8.6%) restles were " HIBY DNA detected, Joss than 1600 HEV DNA 1L

2 resulrs were invafid,
Foresalt way finvalid,

30



Table 11
Components of Variance (Percentage of Total Variance) of
HBY DNA Concentration {logy, 1U/ml) — Serum

Mean of Geometric Total
TRV DNA Mean of Site! Precision
Geoo- | Coneen- . No, of] ! Within- Variance
type tratian HBY DNA Tests Lot | [nstrw- [OperatorDas/Run Run oflo
’ ) Concentration ment . Ly
(logya (IU/mL) 1IBY DNA
1U/mL) Concentration
104 1 1o O | 00127 G000 | 0004 | 00767 0.100)]
) - (5%) | (13%} (1% {4%) {TT%) [RILYa)
340 177 Lo | D00 o0z o0 | s | o062 10144
- - e | ety | 5% | 0% | (50%) {1007 ]
OO0 00022 | 00008 | 00016 | 0031 0.0078
3.34 201 2
. I  aw fas | w9 | oo
DAK20 | 00029 | 00008 | 00023 | 00019 0.00m9
4.4 21,749 161~ ; . 0 y
(20%) | (29%) {B%) {23%:) | 119%) { LK% )
00024 [ GOBIT | 00007 | 00016 | o011 01069
T
v s 182 sy § e | oom | o | e | aoos
VOO T U003 | oen | 0003 | on33 11,6039
LA ) B .l
= IRT32.744 162 () {65) (%) {75 (R34%) (1%}
138 24 162 OAKKIS | (LIRHKD 3 (U032 | 00068 | 0.0244 00349
- - I W5 (%) (19%h) [ (1% )
24 218 16 Q0T | il 1 0S| 0.0040 | 00030 1.0HR4
) - (%) | (0%) (3% (48%%) | (35%; (1%
00003 | coom ] oos | o002y | 0.0018 04062
H 2 el
c 343 f0d 1020 ey | (550 & (5% | e | v (1006)
i 09 | ound | RS | 0.0030 | 00018 00076
439 24,555 2
- 2333 162 112%:) (6% (%) (53%) t24%) ¢ 1U00% )
57 167732 162 Q0009 | D006 | (KK | 00032 | (UK 7 04RO
T — T3 | 9% (7% | (46% | (24%) (100%)
| Q0006 | D000 | (KK | Q0041 | {10034 00082
737 23,670,552 161¢ y .
T Tl e | s | s | oste | s | Goos)

{ resufr was invaldid,

65 our af 162 (H015%) results were " HBY DNA detected, tess than 1000 HBY DNA (U/mi. "
2 resuelts were imvalid,

4]



Table 12
Srandard Deviation Components HBY DNA Concentration (logy, I18/mL) — Serum

][‘l;:f"ll);:lfA Geometric Tolat Standard
Geno- | Concen- Mean of No, of Site/ Within- Deviation
type tration HBY I)Nf\ Tests Lot | instru- \Operator|Day/Run Run of log,
’ (logy, Concentration ment 1IBY DN{\
Wiml) {(IUAmL} Concentratinn
1.4 11 162" | 0.0737 | 0.1127 | 00312 ] 0.0660 1 0.2769 03164
2.10 127 1607 1 0.0000 [ 0.0473 T 00260 [ 0.0634 | 0.0850 1200
A 3.0 2,194 2 [ 00067 | 00470 | 00292 | 00406 1 (00553 (10853
4.34 21,744 1617 ] 0.0451 § 0.0539 | 00281 | (L0482 | 00435 (1.09Y35
5,17 147,146 162 | 00489 [ 00332 | 00262 | 00403 | 00328 (LUR31
.27 18,732,744 162 | 00000 [ O a0 | 00121 { 00164 { 110573 13,0624
1.38 24 162 [ 00232 | 00000 | 00566 § 00823 § 0.1562 1. 1868
234 218 1617 ] 0.0300 [ 0.0000 | 00215 | 00636 | 0.0537 00817
I 343 2,604 [62 | O0HRE | 00179 | (L0306 | 00536 | (0.0421 {0787
4,34 24,555 162 | 00297 | 0.0210 | 00214 | 00634 | 00424 0.0872
522 167,232 162 | 0.0302 | 0.0251 | 00221 | (L0569 | 00413 (0.0837
737 23,670,552 161 | 0.0249 [ 0.0000 | 00204 | 00644 | (L0544 10906

Y OAS ot of 162 (H) 1%) resalts were “HBV DNA detected, lesy than 10.00 HBY DNA [U/mL ™

0

Fresult was invafid,

2 restds were invedid.

Table 13
Reproducibility Results Summary:
Total %CV for HBV Panel Members — Serum

Mean of Geometric Mean Taotal Precision Tu;"l]:‘:’ic:;m"
Genotype 11BY DINA of IBY DNA | No. of | Variance of fog,, Deviation lngnormal
Concentraticn | Concentration | Tests 1IBY DNA ; CY (%)
(I IU/mL) {IU/ml.) Concentration u!"lflgm][ll\ .DNA
oacentrution
1.04 11 162" LN .32 L
210 127 160" 144 0.2 28
A 3.34 2,194 1602 AKITH 09 21
4.34 21,744 161° ARG nin 23
5.7 147,146 162 LH6S 0.08 19
727 18.732.744 162 034 006 15
1.3 24 162 1349 0,19 43
2.34 218 161" R4 (1.0 21
I 3.43 2,664 167 62 1018 18
4.39 24,555 162 0076 0.09 20
5.22 107,232 162 JHFF) (U8 14
137 13,676,552 161° LGOR2 (109 21

£ ot of 162 (20,19 ) results were “HBY DNA detected, fess than 10,080 BBV DNA ’iml. "

n

Dresuley were fmvalid,
I resalr way invalid

Table 14 sumnarizes the results for HIBYV Negative Panel Members from the reproducibility stwdy tor each
matrix. Eleven takse positives were abserved i the study and all were below the LOD. Specificity was 100% in
TEDTA plasma {95% CL= (098, 1.O0)| and 97% in serum [95% C1 = (0.94, 0,.99)],
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Table 14
HBY Negative Panel Member Summury

Matri Total Yalid Target Target Detected | 2 10 and < 29 Within

A Results Not Detected | but Below LOI [E/mL? Lincar Range*
EDTA Plasma 4 313 1 4] 1

Serum 3z i1z ) 0 4]

L The dimir of detecdon (LOD) for the wssay iy 16 1mL, Resulis < 16 [UfmL are below the LOD.
2 Resulrs 2 10 HMmd o < 29 il are above the LOD, but below the linear range.
3 Linear range (=26 I o 1R+ 8 10YmL).

Performance of COBAS® TagMan® HBY Test with FIBV-Negative Samples

The performance uf the COBAS™ TugMan™ 1BV Test with HBV-negative samples was determined by analysis
of HBV-negative serum and EDTA plasma from blaed comors. A total of 220 specimens ¢ 10 individual EDTA
plasma and 1Y serum specimens) that were non-reactive for HRsAg and anti-HBe were tested. All specimens
were noted as Target Not Detected for HBY DNA for both EDTA plasma and serum ¢ 100%, or 1107110, with a
954 canfidence interval of 90.6% 1 1KKI%).

Aunalytical Specificity

Crosy

vty

The analytical specificity of the COBASY TugMun” HBV Test was evaluated by adding cultured virus into
HBV-negative human EDTA plasma or analyzing specimens from subjects positive for other viral agents (listed
in Table 15 beliw). Except for vne CMY infected specimen and HPV strain 18, none of the non-HBY DNA or
RNA viruses tested were pusitive for HBY DNAL Subsequent testing of the CMV infected specimen did not
comsistently confirm the initial cesult. Subsequent testing of HPV strain 18 indicated that no positive resulis tor
HBV were detected ot HPV concentrations less than Z0E-+(9 cp/mL.

Table 15
Analytical Specificity Specimens
Yirus Added Into Plasma Specimens from Infected Patients (n)
Adenavirus Lype 7 Cytomeyalovirus infected patients (27
Cytomepalnvirus AD-169 Epstein-Bar Virus infected patients (2)
Epstein-But Virus Hepatitis A Virus infected patients (23
(RAJI Burkitt's Tymphoma cells)
Heparitis A Viros PA21 Hepatitis € Virus infected patient genotype 4 (1)
Herpes Simplex type 1, MacIntyre Hlepatitis € Virus infected patient penotype 6a (1)
Herpes Simples (ype 2, MS HIV-1 infected patients (2)

Human Papilloma Virus Strain 18
Inttuenza A virus A/Haong Kong/s/68
Influenza B virus B/R75
Varwella-Zoster Ellen

West Nile Virus

HPV strain 18 returned g pesitive HBV resudr ai an HPY concentration of 20E+9 cpfnL. Subyveqient
festing imficated no HBY positive results for HPY concentrarions fess than 208+ 0% ep/mi.

(e of the two CMVY specimeny from infected patients returned o positive result which was not consistentiv
cenfirmed i subseqrent fexting,
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Interfering Substances

Chncal specimens with elevated levels ol triglycendes, bilrubin, alburmin and hemoglobm wete tested i the
absence and presence {approximately 150 1U/mL) of JIBY and have been shown nput o interfere with the
guantitatim of HBY DNA by thiy test

Range of Specimens Tested Normal Range
Triglyeerides 635 — 1378 mp/dl. 45 = 190 mg/dl.
Bilirubin 37 82mpAdl 025 1.2mgAdl
Albumin 5,10 — 6,600 my/dL 2800 - 3,10 mg/dl.
Hemoglobin 275 - 2432 mpddl {1 - 2.5 mg/dL

The tollowing drug compounds were tested at 1XC,,, and 3xC,,, for cach drug in the absence and presence
tappraxinutely 150 10U/ of HBV and have been shown fot 1o interfere with the quantitation of HEV DNA by
this test.

Nucleotide DNA Polymerase Inhibitors Nucleoside Reverse Transcriptase
Adetovir dipivoxil und DNA Polymerase Inhibitors
Tenofovir disoproxil fumarate Lamivudine
Zidovading
Zalewabine
Stavudine
Abucuyir
HIV Protease Inhibitory Non-nucleoside HIV Reverse Transcriptase
Tndimavir [nhibitors
Ritonavir Nevirupine
Nelfina Llavirenz
Saquiny
Ampl’em-vir
Lopinavit/Ruonavir
Immune Madulators HIY Fusion Inhibitor
Interferon alpha-2a LEafuvirtide

Interferon alpha-2h

CMV Treatment Compounds
Guneiclovir

Valganciclovir hydrochloride

Acyclovir
Valacyclovir hydrochloride

Matrix Equivalency — Serum versus EDTA Plasma

Sty marched clinkeal specimen sets (each set is EDTA plasma and serum drawn fram a single HBV-infected
or HBsAg-positive individual) were tested to demonstrate plasma - serum equivadency. Each sample was
tested in duplicate and the mean titer for cach samiple was calculated. A Deming line; o amalysis was
also performed ysing (the coliulated mean Wters, Tty matched sets were used for data analysis which included
41 matched sets testing within the Jinear range of the test and mine matvhed sets with Liters above the linear
range of the assay upon initial testing and retested following 1110 dilution w obtain the titer of the original
sumple. The results from ten seis (five negative for HEY DNA und five sets posilive for HBY DNA bur with
fiters foo Jow W quantily) were not included in the final analysis.

The individual log titer dilference {log titer EDTA plasma - log titer serum) for 49 of 1he 50 matched sels was
<030 with the one set having A difference of -0.37. The mean difference was -0.05 log (93% CT: -0.036, 0.025),
inlicating that the resuls berween serum and EDTA plasma were not significantly different, The result from
the linear regression analysis is shown in Figure i1 slpe=10131 (95% confidence mterval s [LON45 -
LO2E6]} with an intercept of 00605 (95% confidence interval is }-0.1065 © -0.0144}). The pooled standard
deviation estimates for the EDTA plasmia and serum samples are shown in Tuble 6.
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Figure {1
Regression Analysis of Matched Serum — EDTA Plasma Samples (n=36)

Log,, Individual Result Serum

y = 1.0131x - 0.0605

0 T T T —

a 2 4 6 a 10
Average Log,, Result EDTA Plasma

Table 16
Pooled Standard Deviation FEstimates for
EDTA Plasma and Serwem Specimens in the Matrix Equivalency Study

Matrix Meun log Titer Pooled SD
EDTA Plasma 4021 0068}
Serum 4616 N3

CLINICAL PERFORMANCE

Literature Review of HBY DNA in CI

icul Practice

Guudelines published in the medical literature suppor the importunce of measuring ABY levels al buseline prior
1o treatment, at intervals during treatment to m()mmr antiviral response as well as at intervils on therapy to
survey for the development of drup resistance.”™ ™ The American Assocition for the Study of Liver Disease
{AASLD) puidelines from 2007 muke specitic recommendations tor initiating HBV therapy based on the devel
ol pre-treatment serum ALT. HBeAp status and leve! of HRY DNA. In these puidelines, HBV DNA values of
> 000Ky 1U/mL and > 2,000 TGl for chronic hepatitis B (CHB) and cirhosis respectively were selected as
the level at which to initiate treatment.™ The thieshold level of HBY DNA for determination of candidacy
differs in other publshed puidelings (2 20.000 [U/mML or ~10" copies/ml, for patients with HBeAg- pw.ime
CHB; 2 2008 TU/mL or -11¥ copies/ml for patients wnh HBecAg-negative CHB; und 2 200 IU/mi.
~1I)‘u)p1:~JmL for patients with decompensated cirrhosis) ¥

Treatment goals have evolved over (ime although poals are consistent actoss recently published puidelines. ™
Loofiagic et al state that the major goals of therapy are rot mmediate amelioration of symptoms (since CHB s typically
silent, but ruther kmg-term provention of progression, development of cirrhosis ind hepatocellular careinonm (HCC).™®
[mprovement in histology, a sunogate tor improvement in natural history, has been a primary eificacy end-point in the
design of clinical wials that led w FA-upproval of kumivudioe and adefovir**** Other end-points include HBeAg

seroconvarsion in HBeAg positive patients, tormalization of ALT and undetectable or reduced FHIBY DNA. Loss of

HBsAg is the most desirable end-paint of meatment, bur iis is rurely achieved with nuclenside anakogs.™ The AASLDY
puidelines state that the wims of weatment of chromic hepatits B are 1o achieve sustained suppression of HBV replication
and remission of liver disease. Similarly, the guideline of Keette et at” states that the goal of terapy tor CHB shiuld be
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to significantly suppress HBY replication and prevent chnieal promession of liver disease. Hoofhagle o al stae that
virokspical responses bused upon testing for levels of HBY DNA, in serum are probably the most appropriate criteria for
assessing outcuine of antivial therapy.™ Hence, i goal of freatment s 10 teduce and maintain serum HBY NA at (he
fowest uossible levels (durable EBY DNA suppression). Vil suppressiomn was also the primary goal of therapy in the
Asian Pacific Associaton for the Study of the Liver (APASL) guidetines™ According 0 Hoofigle et al. vindkogical
respxise i defined as the Lk of detectable HEY DNA i senum using an assay that B sensitive 0 200100 10/mL (~ 100~
S0 copiesml.. ™ Viral suppression will lead to other poals of therapy, incloding histological improvernent, [BeAy ks
and/or HBeAg semocunverskm, and ALT nommalization. In patients who are HBeAp-positive: befure therapy, in
additional pal of treatment is kiss of FBeAy with seroconversion to anti-HBe. The Luter is preferable becuuse attaiunent
of complete HBeAg seroconversion indicates that antiviral therapy may be discontinued, and the likefihood is bigh that
the benefit will persist off-iherapy. Loss of TIBsAp is rarely achioved with short-term :ouivirg] therupy and therefiore not &
commion goal for antiviral trials,

To measure durable viral suppression, Keeffe €1 al, recommend that patients be monitored ar Jest every six
months while vn therapy with either entecavir or adefovir, and more frequentty with lamivadine o identify
resistance.’” Patients should be treated atier HRBeAg seroconversion as fong as HBY DN A levels are decreasing
wnnil there are anderectable HBY DNA levels by PR Treatment should then be continued for an additional
sIx to twelve months. In patients who huve demonstrated HBeAg seroconversion but in wham HBY DNA
levels are detectable and stable, treatment should be continued for six months; seroconversion should be
documented again, then consideratiun given o stopping trearment {in noncirrhotic patientsy. It shoold be noted
that these recommendatioms reflect the opinions ot the expert pancl that convened this treatment algorithn, and
although not always based on randomized contrelled trials, we aimed af wltimately reducing the severity of lver
disease

During meatment, HBV DNA levels can also serve as a surrogate for identifying viral resistance.™** Risk for
development of resistunce differs between FIXA-approved therapies. Development of resistance is associaled
with HRY DNA tebound, followed by ALT elevation, reversal of histological improvement and, in some cases.
progressive liver disease wssocinled with severe exacerbations, ™’

Overall, the peal of therapy for patients with chronic HBY infection is to prevent progression of liver disease i
cirthosis wnd HCC. Because HIBV repication ts implicated m these ouleomes, the primary aim of therapy & durable
supptession of serum HBY DXNA This goal requires seisitive HBY DNA tests with @ bioad dynamic range,
Quantitative “real-time™ POR enables the wecurate measuring of HBV DNA at low levels, 1o estublish a patient's
Iaseling HBY DNA prior to treatment, and to monitor response o antiviral therapy or viral rebound associated with
resistance. The threshold devel off HBY DNA 1o initiate treatmenr differs in difierent populations, ranging from
2KK) TU/mL for patients with cirrhosis 1o 20000 10/mL for patients with chronic HBV diseuse. As previously
discussed. HBV DINA testing is integral to many aspects of the management of patients with chronic HBV infection,
and 15 critical for assessing the response @ antiviral therapy, alng with other laboratory and clinical considerations.

Clinical Performance

The clinical pertormunce of the CORAS™ TugMan®™ HBV Test For Use With The High Pure Systeny was evaluuted
Dy assessing the antiviral therapy response o chonic BB V-infected subjects undergoing treament with adefivie
dipivoxil. Assessment was performed ut Screening and at Weeks 4. 8, 16, 28, dd, and 48 (when available). The
primary objective was to delermine the relationship between viral levels al various trestment time points compared
with histological, serodogical, and bivchemical responses b fregtment,

The results from testing with the COBAS™ TagMan®™ IRV Test For Use With The High Pure System were
used (o determine whether change (or absence of chunge) in HBV viral load at various time points may predict
nmprovement (or Lk of improvement) in a patient’s imsmwne respense marker o liver histology al difterent
treatment time points, Statistical analysis of clinical data was used 1o assess whether viral response (0 treatment
measured with COBAS” TagMan” HBY Test Fur Use With the High Pure System is informative for assessing
the response Lo treatment in HBeAg+ and HBeAg- patients with chronic hepatitis B. Observing changes in viral
It in individual patients over time may help the clinician in the assessment of u putient’s response to therapy.
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Study Poputation

The HBY DNA data were oblained from resting of patient samples previously collected under two study
protoculs, one of which evaluated putients with chronie HBeAg+ HBV infection and compensated liver
fanction and one that evaluated patients with presumed precore mutant (HBcAg-/ HBY DNA+) chronic HBY
infection with compensated liver function, Marcellin et ¢l and Hadziyannis et al.* previously described
subject selection for both studies.

The study population consisted of 407 chrome HBY infected patients enrolled in double-blind, randomized,
plicebo-contriolled studies of Adetovir Dipivexl. Demopraphic data, drug dosing data, HBY penotype, 1iBeAy
and anti-HBe results, ALT results, and Basehine {pre-trewtment) and end-puint Jiver Biopsy results were
avatlable for each patient. Viral loud testing was performed at Screening and at Weeks 4, 8, 16, 28, 44, und 48
fwhen availible).

Tuble 17 below summarizes the study population at Screening,

Takle I7
Description of Study Population at Screening
Characteristic Calegory 'il:::::‘::: HBeAg+ HBeAg- Total
Totad Number of Subjects —- N 264 143 7
® Placebo - Ny 129 {49y 50435 179 (44)
® 11hmg Adelivir Dipivoxit (%) 135451 Y3 (65) 228 (56)
Age (y7) Medin (Min, o0 oy | 61865 | w0665
Maxy
Weight (kg) - Med:ﬂ:;"“"' 0L 11y | T4 6 1L | 72041, ik
Sex Male N (%) 191(72) 119 (83) 76}
Femule N (%) T3 24017 07 (24
White N} RO {33 W t63) 176 {43}
Race Asian N (%) 167 {63) A8 134} 215 (53)
Other N{%) 114y 3{3) 16{4)
A N (%) T3 PR R2(2n
B N {4 49119y 2R (20 711
Genutype C N (%) 11142y 19(13) 130:¢32)
IH] N (%) 25(% B4 (5% 10927
Other NG 612} 32 Y2
HBY DNA < 1.72E+04 [L/mL — N (%} i 5(H R
ALT £ ULN! N (%) 512 TS 123
Knadell Score — N 259 139 398
Total — Mean (SD) 9.503.3} 9.4(3.4) Y5133
Necroinflammatory — Mean (SD) 77 (28} 7528 THI2T)
Fibrosis — Mean (SD) L7611 1.G(1.2} 18D

iUN = Upper Limit of Normad Range

Screening samples were obrained six 1 135 duys before study start. On average, HBeAgy patients were younger
thin the 11BeAg- patients (median age = 34 years v 46 yeursh, predominantly Asian (63% vs 34%), were female
(28% vs 17%) andd were infected with primarily HBY genotypes A and C (70% v 19%). HBcAg- patients were
predominantly White (63%) and infected with HBV genotype D (59%). The Knodell necropsy scores for
necrointlammation and fibrosiy at Buseline {pre-treatment) were comparable for both popuyltions,

Patents included m the clinical performance analysis recerved either the standard 18 mg Adefovir diptvoxdl
dosing or placeho, as mdicated in Table 18.

Table 18
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Summary af Available Samples by Treatment Arm

Population No. Subjects — No, Subjects - No. S‘a m'ples Tplal No.
Placeho 1) mg Adefovir per Subject Samples
Cheonic HBeAp+ 129 135 7 1848
Chronic HBeAg- 50 93 ] 858
Grand Total 2706

Within-Subject Variabilily in Absence of Treatment

The objective oF this analysis was @ estimite the chanpe in viral kad (in logy, IU/mML unis) beiseen two
successive measurements of placebo patients. One hundred and seventy nine subjects were enrulled ino the
placetxr arms of the HBeAg+ and HBeAg- studies of which 137 of 179 hud resulrs within the linear range of the
assay for testing ot Weeks (0, 4, and 8. These results were used to estimate within subject variability, which
includes biological variability as well as total assay vaviability, The within subject varlability from these results
way estimated w be (058 logy, IU/mL for 11BeAg. patients and (.78 log, [UANL. for HBeAp+ patients.
Biclogical vartability was similar o the within-subject variability since the assay variability was negligible, The
median change of viral oad within a subject was estimated to be 030 logyy UL fir HReAg+ and .58 logy,
UL for HBeAp- patients. Approximately %% of the [1BeAg+ putients” and ®0% of the HBeAg- patients’
change of viral load was less than 2.0 og,, 1L/ ml.

Clinicet Performance of the COBAS® TayMan® HBV Test in HBeAg+ Patients on Therapy

A praph illustrating the change of the median viral kad in patients on adefovir dipivoxil and on placebo s
piven i Figure 120 Tt demonstrates efticacy of eatment of ihe HBeAg+ patients with chronic hepatitis B with
adefovir dipivoxil compared o plicelx,

Figure 12
Median and Inter-Quartile Range of Change in HBV DNA from Screening: HEBeAg+ Population

1 A S B

Change in HBY DNA (logg. LUsmL)

23]
4.
5]
o —
. . . . . T . r
2 a ¥ 16 28 “ a 52
Week
YEAR | TREATMENT (A8 TREATED) 277 PLACTHO

A usetul wal for 4 chimcum in montoring treatment for HBeAg+ patients is 1w observe an HBY viral load
increase of more than 1 log after reaching a radir. Table 19 summarizes the data fivr the 135 1IBeAp+ patients
on adeforir dipivoxil treatment.
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Table 19
Distribution af the HBeAg+ Patients by Week on
Treatment and the Viral Load at Which the Nadir was Reacked

Madir Viral Number {%) of Patients With the Nadir ¥iral Load Taotal ¢ .
Load Achieved by Week By Viral u:l.l?llatne By
(IU/mL) ) B 6 b3 ] W Logg | ViralLead
TND* 0 ] ] [} {7 ] {07 T
<10 ] i 2005 F a2y | 752 6y [ 18033Y] waan
10 < 100 [ [i] 0 [ e [ 1289 (21050 40208
10— < 10 0 i 2015 | T 0 10074y [ 13(9.6) 53(39.3)
W - <10 [0 | Lany | 2005 | 2018 | 860 | 6@a | 20048 ] 7350
I [i} 1] 17y [ san | 32 T iwegs Toaan 92 (6K.1)
< 1F 0 205 | twon T3y [ wea| 5G9 (21056 ] 113837
z 1F Ay [ san T ace [ e, | 205 | a60 2063 13500m
BYT‘\::‘L]( A0 | B9 | 2 [ 18013.3) | 400206 | 53130
C”“‘;‘\',i!? Bl aao | 12w | 2078 | 20nn [ seon | 135 am

* TND = HBY DNA et derected.

In thiy study. 60.7% (R2/135; of the patients reached a nadin in viral loud by week 44 on treatment. Scventeen
patients had more than | logy, increase in viral Joud by week 48 after achieving the nadir, which is 12.6%
CITA135) ot the tolal namber of paticnts on reatment and 20.7% (17/82) of the paticnts who achieved a nadir,

The results of the wilysis of the associations befween the responses tn treatment at week 48 and the covariates
are summarized in Tahle 20). There are no statistically signilicant associations — the lower limits of the 95% Cls
of the odds rates are smaller than | (.26 - 0.96).
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Table 20
Asseciation Between Nesponses to Treatment af
Week 48 and Baseline Covariates for HBeAg+ Patients

Response 1 Number Proportion (%) Unadjusted
T F::n;em Covariate Categnry N of Patients  |of Patients With]  Odds Ratio
re Willy Response Response 95% CI)
Asii E] ikl 74
Ruce van | ¥ 0,75 (1,32, L8
Other 45 15 333
i 9y i 3
Sex Male 0791831, 2.14)
. Female 3u [(H] 333
Antigen Loss e o H =0
Ape — — (0,67 {1128, 1.54)
>3 69 23 133
B.C 82 2 25.
Cienatype S ! - 3.6 Al (.26, 1,43
Non-B,C 47 17 6.2
Y 51 [inTR.]
Rice Asian lic ki 1.20 (0,52, 2.69)
Other 47 2y 617
2 () 4]
S Mals al i ohd 209 (K1, 542)
. . Female 31 16 516
Histological =0 = i o)
Age — - : il 139063, 303
=30 ) 42 o
B,C T 52 675
Genety L4 06a. 320
L ar Y o ) 2 ¢ !
K ¥4 52 61y
Race Astan i 209 (.96, 1.5%)
Ciher B 2t 438
M. L8] 54 58.0
Sex e ! 157 (0.65,3.78)
. Femule iz is 46.9
Biochemial =% P o Y
Age - . - = 19310.91, 4.4
=30 71 34 474
A ®3 5t hld
Genotype B i 1.96 €090, 4.26)
Nun-B.C 44 22 4449

Further data analysis of the HBeAp+ populition o demonstrate clinical performance of the COBAS™ TagMun®
[IBY Test was done using twu different definitions of the early virological vesponse 1o treatiment: (1) HBV v
kiad < 20000 TU/L (or approximicely 0P cpimLy™, (2) a decrease moserom HBY DNA from an ind
Screening viral load value by 2 2 log, M

The statistical significunce of the associations of the Ruce, Sex, Age and Genotype covariates with the viral response
was studied. Odds ratios plas their exict 95% contidence intervals were culculated for both definitions of the, viral
response and sumnmarized in Table 2 ad Table 22, The logistic repression analysis of viral response as a tunction
of the vovariates showed no statistical signiticinee of such associtions for either defimition of the viral response.
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Table 21

(dds Ratios for the Association Between Viral Resporse (< 2000 [U/mlL) and
Covariates, by Week, for an HeAg+ Population

Number Proportion (%) Unadjusted
Cuvariate Category Week N Below Below Odds Ratio
20 TUMmL | 2000 10/, (¥5% CI}
Asian 4 £6 4 4.7 (075 (0,12, 5.34)
Other 29 3 bl
Asian " 15 10 118 117 (0,34, 4.66)
Other 49 S 14,2
qf N -
At 6 i 20 238 218 (0.76, .18
Olfer EE] 3 125
Ruce s 55 0 353
il ) A - = 25801 1.10, 7.76)
Other 49 b 16.3
Astan 44 LAl Bl 434 LEE (.80, .20
Other 47 14 ZUR
Asian 8 i 37 AR 1.45 {0166, 3.23)
Other 44 17 347
ale Bl k 3
Malo 4 12 3 2 0.22 (003, 1.40)
Female 33 4 [2.1
Male 101 I 0.9
8 085 0,24, 4.11
Feroale 3 3 120 !
Male 10 B 0.0
1 =L L8 (0,37, 3.65
. Female ' 32 3 158 )
se Male T 7 0.7
= i = 0 073 10.29, 1,90
Femgle 13 11 33.3
Ml il 3% N8
. : - V610437
Female 1z 12 37.5 061043, 2.66)
Mal ).
L3 ag Qs 40 0 (159 (.37, 2.16)
Tenile 33 14 424
<30 1
: 4 63 3 7.9 300 (047, 32,53
~30 72 B IR
30 2 Y
e " 62 b 27 075 (021, 2.54)
30 (& 9 175
R
= 16 bl 10 104 67 (0,25, 1.75)
age >3 70 Ia 335
=30 - W 16 5.8
2R 1,79 (0.3 .
30 7 22 06 (791034, 1.80)
3
<M a4 ol 23 BLE $.99 (0,46, 2.13)
>3 0 37 a6
<30 5 = 371
4% = Q.78 (0,37, 1.65
>3 72 il 43,0 #(037.1.680
XS 1 2] 4 A8 0.80 10,13, 5.7
Non-B.C 51 3 5.9
: 3
B " L 1 LAY 1.26 (0,36, 5.00)
Non-B,C 51 5 .8
M 1 RETU
B 16 Lt 12 A 1.5 {0.67. 5,60
Genoty Non-B,C 50 7 14.0
5
" B.LC o) L R 37 2415 (0,86, 5.35)
Non-B.C B 51 1t) 19.6 T
B.C Bl 3 0
3 44 : = AY (067, 3.
Non-§. 4 16 327 14V (067, 338
nC 0 3 2
! 4x 2 = 1.23 (61,57, 2691
Non B.C 51 1 373 i
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Table 22
Odds Ratios for Association Betweer: Viral Response

{22 log;s Decreave From Initiaf Sereening Result) and Covariates, by Week, for HBeAg+ Papulation

Number Propertien (%) Unadjusted
Covariate Category Week N With = 2-log;y With = 2-log,, Odds Ratie
Decrease Decrease (95% CI)
Asian 4 55 6 54.¢ 2437 110, 5.45)
Other 449 16 327
Asiun ¥4 55 63.5
8 LEO{ .49, 2.44
Other 49 3 63.3 ! !
Asian LE] 66 795 .
16 LO2 038, 265
R Dther ax 3 792 :
’ Asiun N 84 68 B1L
2% Y1040, 285
Other ) 3 T . 8%
Asian 82 40 RS
44 L4, 293
Other a7 3 787 H a1, 299
Asian 84 65 774
a8 1.51 ¢ 0163, 3,58
Other 49 34 69.4 { !
Male 10 44 436
4 = 0064 (027, 1.53
Female 33 1R 54.5 B4 1027 1.53)
Male 100 [ 620
) = 06100123,
Pemule 33 24 2T 7 335
- o
Male 16 2 7 LR (.65 (0,17, 20K)
Sex Female 12 27 84.4
Male 1000 hill R0.0
2 RS (026, 2.62
Iremale 4 33 27 ¥4 £0.26, 262)
Male 97 7 749.4
44 089 1026, 263
lemale 32 26 K13 0
Mille 10y 74 7410}
48 091 10,32, 2.42)
Fenuie 33 25 EAR] i !
<30 (1] 34 4.0 .
— > ()
=0 4 T ™ 304 180 (086, 379
=30 62 42 67.7
: 8 = 290,59, 282
30 71 gy 620 L 82
<30 il 48 787
16 Y2036, 237
Age =30 ’ 7 56 w0 H030, L3
<30 62 S0 K16
— 2 ~ 020040, 2.
>30 4 7 5 303 P2 a0, 267
< 30 H) 48 B0
- 4 020039, 267
>3 4 & 55 797 1zt &
< 2
£ 30 a8 62 48 LER 1M (057,322
>30 71 51 718
B, 33 44 53.0
- 4 2. Y5, 154
Non-B.C 51 T 353 d7 a0 )
B.C 82 53 6d.6
- b = 1O 045,220
Non-RB,C 51 33 6.7 ‘ !
R.C &1 65 K0).2
. . 5004329
Genotype | NORBC e 50 39 ThAL LIS t045. 299
i i -~ =
BL 2 82 67 817 123 (046, 3.1%)
Nop-B,C 51 40 TR.A
B.C 80 63 313
- 44 1.25¢ 047,327
Non-B.C 44 3% 37, !
B.C 82 64 7810 -
8 63 ()68, 345
Non-B.C ‘ 51 35 o8 L6368 385




All Lower limils af the 95% confidence intervals in Table 21 and Table 22 are smalter than 1, except for Race at
Week 28 (Table 21 and Week 4 {Table 223 which were both 1.1, This is in concordance with logistic
is resulting in no statistically significant asseciations hetween the four covariales and viral
, the virological responses at Weeks 4, 8, 16, 28 und 44 do not appear o be correlated with Ravce,

load. Thereto
Sex. Age, and LBV Genotype.

FPasitive P'redictive Yalue (PPY), Negative Predictive Valwe (NPV), and Odds Ratie (OR) Celculations for
Week 48 Responses to Therapy with Respect to Viral Response at Various Times on Trewiment in an
HBeAg+ Population

The PEY, NPV, and OR for histological, biochemical and 1IBeAg loss responses with tespect 1o HBY viral
inad were caleulated tor the TBeAg+ patients.

Week 48 Response to Therapy Definitions
For each patient, the following three responses were measured at various Umes on treatment: Histological,
Rivchemical and HBeAg Loss,

The three alxove responses were defined as positive al week 43:

*  Pusitive Histological response — improverment of histological status at Week 48 by at least 2 units
ol the Knndell necro-inflammatory score without deterioration of the fibrosis score compared 1o the
histological status at baseline

*  Positive Biochemival response - nomulization of ALT 1est resalt al Week 48 compared (o the
biochemical status at the buseline

*  Positive HBeAy Loss response — HBeAg umndetectable at week 48,

Statistical wdysis was performed o evaluate whether (here is an association between cach of the above Week 48
poritive respomses and a positive viral Joad tesponse fdetined as 1IBY DNA < 2000 TW/m1L o 2 2 lop, decrease
from sareening at Weeks 4, 8, 16, 28 or 34 on weament. Conversely, statistical analysis was pertformed o evaluate
whether there iy wn associition between each of the above Week 48 negative responses and a negative viral kad
respense (defined as HBY DN A 2 2000 TU/ML or < 2 log decrease from screening) at Weeks 4.8, 16, 28 or 44 on
weatments. Based on the mformation in Table 23 and Tuble 24, the viral response wt Weeks 4, 8, 16, 28 and 44 s
miormative for predicting various responses at Weck 48 (i.2, bwer bound of the 95% Contidence Interval (CT) of
OR exveeding 13 Tuble 23 and Table 24 illustrate that for the HBeAp+ population, the highest PPV of the
COBAS™ TagMan™ 1BY Test take place with individual responses between $3.8% and 85.7%. while the highest
NPV of the COBAS™ TagMan® HEV Test laike place with the combination of al thiee responses being between
R1.9% and 96.2%. "This data indicates tat between 81.9% and 96.2% of the 1BeAp+ patients with nepative ewrly
viral response (2 2000 [U/mlL) are not expected w achiove all three responses to treatment al week 48 of treatment.



Table 23
Positive Predictive Value (PPY), Negative Predictive Value (NPV) and
Odds Ratio (QR) for Three Individual Responses ar Week 48 of Treatment Predicted by an
Early Viral Response (< 2000 IU/mL) in HBeAg+ Parients

Week of Vieal Week 48 NPY % PPY % OR
Response Rusponse (Proportion') (Proportion %) 95% C)

Histology 36.4 (44121 667 (46) 1140 1A, 13.00)

4 Biochemical 45,6 (57/125) T4 (517 2100033, 22.67)
HBeAg Loss T30 (8Y/122) TLA(AIT 6,74 (1.02,7278)

Histuhogy 30641112 Tr.a iy 1.44 ((1L.38, 6.69)

¥ Biochemical 47.0(55/17) TIIL1S) 244 {167, 11.05)
HBeAg Liss T54 8640140 60,7 (1S 6.14¢1.71, 2452y

Histerhogy 394 (3909 TN 19725 206 (1071, 6K

L6 Binchemical SLB{337104) q0.% 21720} 436 (144, 1579
HBeAg Loss T2 TN 53R 14720 374 {138, 1Lt

Histolopy 41 .6 (3R TRA (2937 A%, 7.24)

% Biochemical 54.7{52/95) 81130437 518196, 1521
HBeAyr Loss RS 7 (TR 6H5.8 (25738 1T1.54 (4,35, 31.03)

Histology 438 (3273 T5.5 (3749 241 {102,588
44 Biochemicil 628 (4078 ¥5.7 (427444, 10,14 (379, 29.75)
HBeAy Luss 93200974 660 (3350 26,79 (.41, 97.65)

i

The devcminater is the nuber of patiens predicted nor to have i individval response to treatiment af week 28
hotseed o the Juck of an carty vived response of < 2000 TUfml; the sumerdtor is the nunber of paties who hud
nes respective week S8 response 1o treamenr wmong the paiienis with the lack of an carly viral response of <
ZORKD Ui

The itercmminator is the number of parients prediered 1o have gn idividual week 45 response to reaimenr
baevedd o an carly viral response of < 2000 1imL: the numerator s the number of paticnis whe had a
respeciive week 48 respaase fo treatment among the pasenrs withh varty vival response of <2000 1t

Tuble 24
Poxitive Predictive Value (PPV), Negative Predictive Value (NPV) and
Odds Ratio (OR) for a Combination of All Three Rexponses at Week 48 on of
Treatment Predicted by an Early Viral Response (< 2000 IUmL) for an HHBeAg+ Population)
Predicted by Early Viral Response (< 2000 IU/mlL)

Week of NPV % PPY % OR
¥iral Response (Proportion") (Proportion®} (95% C
4 S1LY (1047127 16.7{1/6) 090 (0.02, 8.66)
¥ R3.9{99/118) 35.7 (514 2 89 (0.68, 11.85)
16 R3.7 (907 105) 36.r925) A3R (109,901
28 V1.6 (K7/95) 43.2016/37) 829 {284,251
44 960.2 {76579} 42.9(21/49) 19.00 (4,98, 104.34)

The denenninator i the munber of patients predicred Rot 1o have the response te reaiment af week 48 based
an tre fack of carly viral respoase of < 2000 IARL; the numerasor iy the wonber of patients whe fud no
respective week 98 responise W trealment among the parents with te fack of early virel response of < 2000
1 mi.

The denominaror is the number of paienrs predicted 1o have week 48 response o treatment based on earty
viral response of < 2000 1AL the numerator is the nuither of patients who had aff three responses o
eatntent di week 45 amuong the patients with early viral response of < 2000 04

44
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With the viral response defined as 2 2 logy, decrease in value from the Scoeening viral load result, for the HBeAg+
pepulation, the PPVs of CORAS® TagMan®™ IRV Test ire larper for the individual responses. (see Table 25) 36.3%
1o 70.5%, while the NPV are the lurpest for the combination of all (hree responses, ringing from 87 5% 10 96.3%
{s0e Table 263
Table 25
Positive Predicrive Value (PPY), Negative Predictive Value (NPV) and
Odds Ratio (OR) for Three [ndividual Responses at Week 48 on Treatment Predicted by
Early Viral Response (22 log;y Decrease from Screening) in H1BeAg+ Patients

“j;:;l"r Week 48 NPV % PPV % OR
. ion' i 2 ws o
Response Response {Proportion’) {Propartion %} 5% I
Histology 431 (2R763) 5 43/61) P
a Bivcherical SH.6 (41770) 0.5 (4361) 3‘-‘;‘5;?4-
R q
1BeAg Loss R24(56/68) 43.3 (26/60) —5-5:;_1“4 9,
; T (001,
Uistolopy 47,6 (2042) 69.9 (SH/K3) L5
% i ; . A2,
RBinchemical 6(LY {28146} 63.5 (53/85) 0.0%)
.
HBeAg Loss 89,1 (41/46) H0.203982) 5-51; (S]S-’;"-
Histology 43510020 6503 (65/ 1008 1‘435:1).)50.
) i
16 Biochemical 030 (17727) 598161102 2 :4:;; o7
R
HBeAg Luss 6.3 (26/27) 37.4 (379 '5(::; (9;-]”-
Histology 47601021 6.3 169/104) L. ;) ;‘;-'(’L
) Biochemical 76.0(19/25) 623 (66/106) 5:‘3 ‘l‘s-?"‘
] N A3 202,
HBeAy Loss 96,7 (25/26) 363 (37102 P
0
Histoiogy 45,5 (10422) 65,7 (65199 ’-54";‘;-]55‘
Ve
44 Biachentical 76,9 (20/26) 6440 (637100) 3.3 4203,
19.45)
7
HBeAg Loss 46,4 24/25) 3R 3708 ”{32 ﬁ;)‘i

T the desmingtor Is the qumber of putioniy predicied aot 10 have the response 1o treamment of week 98 based on

the fack of carly viral response (2 2 fog g, WUARL decrease |; the numerator I the number of patients who had ne
respective Week d8 response fo reaiment among the pativnts with e Jack of carly viral response (22 Iog,,
M. deerease).

The denominator iy the mmber of patients predicted 10 Juwve week 48 response 1o treamient bused on early viral
response (2 2 dogy, WanL decreaye): the namerator is the sumber of pavients who had respective week 48
FeSpORSE fo Jeamnent among the paiients with coarly vival respense (22 logy AL decrease).

2
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Table 26
Positive Predictive Value (PPV), Negative Predictive Value (NPV) and
Odds Ratie {OK) for ¢ Combination of AUl Three Responses at Week 48 on of Treatment Predicted by an
Early Viral Response (&2 log,, Decrease from Sgreening Viral Load) for HBeAg+ population
Predicted by Early Viral Response (22 togy, Decrease from Screening)

Week of NPV % PPV 4% OR
¥iral Respense (Proportion’) (Propartion?) 95% Cn
4 7516372 25.0¢15/60) 2,33 1086, 6.58)
8 93.6{44/47) 250 (21784} 4.89{1.32, 26.88)
16 96.3 (26/27) 2252310 T.57(L10,323.62)
8 96.2 (25726} 21.9023/105) FOL(LOZ, 300.23})
44 90,2 (253/260) 22823101 7374107, 315.62)

! The denemino i the namber of parienes prediced sl o have the response i reamen o week 48 bosed on the laok of

caarty vivad respronie {22 for, Il decrease); the mumerator is the mimber of paticins whe Bod te respective weck 38
respense o reapne ameng the ptients with the luck of carly virad response {22 fog p 1USE decrease)
2 The denomingtor iy the number of putients predicted 1o have week 48 responye to treatment based o early
viral rexponse (22 Jog . FUAML decreaye); the momergror §s the number of patienrs who had alf three week
I8 rexpanses wx treatment amony the patients with early vired response (22 log o JUMRL decrease ),

1iBeAg toss s the most favorable endpoint in LBeAg+ patients tecenang anti-viral therapy. since this allows
possible safe discontinuation of therapy with a low likelihood of off-rreatment relapse™ . The results
demonstrate that HBY DNA measurements of less than 2000 TU/mL or more thin a 2 lugy, decrense from a
Sereening HBV viral Joad at Weeks 4, 8, 16, 28 and 44 are associated with HBoAy Joss it Week 48, A NPY of
not achigving i 2 loy, decrease from a Screening HBY sl load tesolt at an early stage of trealment appears
medically assoclated with not achieving HReAg loss at Week 48.

Clinical Performance of the CORAS® TagMan® HBY Test in HEBeAg- Patients one Therapy

Table 27 demonstrates the efficacy, based on HBY viral load testing, of treating 11BeAg- patients with 10 mg
Adefovir Dipivoxil compared 1 placebo, For example, at week 44 on treatment, 46.24 of BBeAg- patients on
medication vs, 0% on plicebu had achieved very low viral s below 100 1U/ml. Burthermore, 74% of
patients on medication ws. 2 % on plcebo hud achieved viral loads measuring below 40 107mL. Only 1.1% of
patients on medication vs, 3% on plcebo had a viral Ind exceeding 106 1U7/ml..

Distribution of the IIBV Viral I.oada?";’ieefz-l on Treatment for HHBeAg- Patients
Yiral Load Adefovir Dipivoxil Placeho
{IUfml) N % Cumul % N % Curmnul %
TND* 5 54 54 ) 00 00
= 10 27 237 240 O 0.4 [¢K1]
10 - < 100 16 17.2 46.2 [ 0 0.0
KD - <din) 26 R 74.2 | 20 20
4y - < 6 6.5 5.6 2 EX1] 60
[T TN 6 6.5 87.1 [] 6.0 220
107- <10 5 54 yrs 12 24.0 46.0
107 - <o i 6.3 Y8.Y [ 200 66.0
T0° - <10 { 1.1 100.0 17 340 1060.0
Total 3 50

*TND = HBV DNA nor detected
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The graph in Figure 13 shows the curves drawn through the median viral loads at various times on treatment,
aking with the inter-quartile ranges, for the HBeAp- patieats both on medication (lower curve} and on placebo
{upper curve),
Figure 13
Median and Inter-Quartile Range of Change in HBY DNA from Sereening: HReAg- Population

Change in HEY DNA (Joggp 1Uml )

a4
-4
|
- -
T T T T T T T T
1 4 & L IR 44 L] 52
Week

YEAR DTREAYMENT (AS TREATEDY === PLACEBO
— 10 MG

A useful ool fivr a cliniciug in wssessing the effect of antivira] treatment for HBeAg- patients is watching tor the
HBYV viral loud increase of mare than § log,, after reaching a nadir. Table 2% summarizes the data for the 90
HBeAg- patienits on adefovir dipivoxil ireatment.

Table 28
Disiribution of the HBeAg- Patients by Week on Treatment and the
Viral Load at Which the Nadir was Reached

Nadir Number (%) of Patienls With the Nadir ¥iral Load Total By . )
Viral Load Achieved by Week Viral Cu :!Illh!l]\'e By
h ¥iral Load
(I0/mL}Y 4 8 16 N 34 Laad
TND* LD 2{2 4(4.3) 1Ly 303D FEOLLS) LRy
< It} 4] 0 3 332 120129 18(19.4) 29(31.2}
10— < [N} 0 1 (1.1} Y] sy 12¢129) 24 (258 53 (5700
100 - < 10 0 4] ] (8.6} 15016.1) 23 (247N T6(81.7)
0 — <’ 1(L.1} 0 [} 0 6(6.5) 741.5) K3 (R0.2)
107 < 10 3] 2 L(l.h 0 2022 5(5.4) B8 (94.00
1 — < 1(F ] 1] 1ol 1 3332 414.3) B2 (9R.y
2 1F 0 0 0 1(1.1) [0 el 03 (100}
Total . P 5, 53
By Week 2122 554y 747 24258y (5700
Cumulative -
By Week 2 T17.06) 1O {17.3) | 40 ed3.0 [ 93 (1o

* CIND = HBY DNA ot dlewected,
[n this studly, 43% (40790) of the patients reached a nadir in viral load by week 28 oo treatment. Qut of those,

seven putients had more than | kg increase in viral load by week 44 ufter achieving the nadir, which is 7.5%
{793y ot the total number of patients on treatment and 17.5% (7/40) of the patients who achicved a nadir.
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Table 29 summarizes the resules of analysis of wssociution of the respunses t treaiment at week 44 and (he
covariates, With afl lower limits of the 95% Configence [ntervals being smaller than | tie.. between 000 and
1.52), there are no statistically signiticant associarions.

Table 29

Association Between Responses to Treatment at Week 44 and

Baseline Covariates for HReAg- Patients

Proportion
Response (o N}l".:?ﬂf;: ! %) Unadjusted
Trel;tmenl Covariate Category N \’thl of Patients (Odds Ratio
o With 95% CI}
Response iy
Response
Asian 28 16 571
Race 0.47 ¢ 16, 1.35)
Other 5% 43 74.1
Male 73 52 7.2
Sex 2124052, 831
Female 13 7 53K
Histological
<30 8 [d ERR]
Ape 1.42 (10.23, 15.24)
30 R 53 67y
B.C 28 16 571
Cicnotype: 0A7 1016, 1.35)
Nun-B.C 5% 43 74.1
Asiah n 18 il
Ruce 1,75 (0,28, 2.05)
Other 63 42 66,7
Male 79 47 593
Sex {11 (00, (.84
Fenule 14 13 Ly
Biochemical
<30 [ 3 625
Ape 0.91 (1116, 6.26)
EX ] 45 55 6.7
B.C R} 18 ol
Crenotype 75 10.28.2.05)
Nun-B.C 63 42 6.7

Additional data analysis of the HBeAp- population w demonstrate clinical performance of the COBAS®
TagMan® LBV Test was dona using two different definitions of the early virological response to treatment: (1)
HBV viral load < 2000 10/ML (or approximately 107 cp/mbi™, (2) a decrease in serum [IBY DNA tram initial

Screemng viral load value by 2 2 log,,.

Et]

The statistical significance of the associations of the Race, Sex, Age and Genutype covariates with the viral
response way studied. The logistic regression analysis of viral response as a function o the covariates showed
e sratisticul significance of such associations for either definition of the virul response. In addition, udds ratios
plus their exiwt 95% confidence intervals were calculuted for buth definitions of the viral response and
summarized in Table 30 and Table 31,

4%

L4



Table 30

(}dds Rasios for the Association Between Viral Response (<2000 1/ml) and
Covariates, by Week, for an HBeAg- Vopulation

Number P’°‘(’,,f,","°“ Unadjusted
Covariate | Category | Week N Below Belwow Odds Ratio
o
2000 WML | oone i imL (95% C1)
Asian 30 n 36.7
4 1.70 (0.58, 4.75
Other 63 16 254 ( )
. 7.
Asian 5 28 16 571 1.78 (0.66, 4.84)
Cther 63 27 42.9
Asian 30 22 73.3
A 16 1.69(0.60, 5.10
ace Gther & 39 61.5 ( )
Asian 29 22 75.9
28 1.26 (0.42, 4.10
Other 53 5 714 { :
Asian 30 26 86.7
44 1.69 (0.4, 7.79
Other 3 50 794 f )
Male 79 23 28.1
2 1 4.95
Femafe 14 4 23.6 03 (026, !
Male 78 38 487
1.52 (D40, 6.4
o 8 = . T 0.40, 6.43)
cex Male 16 79 51 4.6 0.78 (0,15, 2.84)
Female 14 10 1.4
Mal :
ele o8 78 57 731 1.09 (0.22, 4.30)
Female 14 10 714
7
Male 4 8 64 81.0 0.71(0.07, 3.76}
Female 14 12 85.7
a8 !
<30 P 2 25.0 0.80 {0.07, 4.89)
>30 85 25 294
230 s 8 3 475 0.65 (0.09, 3.58)
>0 83 40 48.2
Age <30 % 8 4 50.0 0.49 (0.08, 2.87)
»30 85 57 671
<30 28 B 5 625 0.59 (0.11, 4.15)
>30 84 62 738
330 4a 8 il 750 0.64 (0.10, 7.15)
30 B 70 324
B.C a0 11 36.7
. 4 1.70 (0.59, 4.7
Non-B.C 8 5 5.4 (059, 875)
B.C 28 18 57.1
! a 1.78 (0.66, 4.84
Nor B,G 53 77 29 ( :
B.C 30 22 73.3
Genotvoe 18 1.6 (0.60, .10
Y 53 29 61.9 ( )
B.GC 29 22 759
5 1.26 (0.42, 4.10
Non-B.C 63 45 714 ( )
B.C 30 26 86.7
a4 1.6 (0.46, 7.79
Non-B,C 62 50 794 ( )
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Table 31

Odds Ratios for the As B Viral Resp
(22 log;y Decrease From Initial Screening Result) and Covarintes, by Week, for an HBeAg- Papulation
Proportion
et (%) Unadjusted
Covariate | Category | Week N With 2 2 Odds Ratio
De':g‘: e 1010 (95% CI
Decrease
Asian 30 15 50.0
4 1.07 (0.41, 2.7
Other 62 30 48.4 ¢ 279)
Asian 28 20 712
8 0.80(0.27, 2.54
Cther &2 47 75.8 0(027.2.54)
Asian a0 26 86.7
ace 1 1.40 (0.37, 6.61
R Other 6 62 51 423 (037,661}
Asian o8 29 27 931 2.60 (0.50.
Other 62 52 83.9 25.87)
Asian a 30 28 93.3 2.3B (0.4,
Other 62 53 85.5 23.80)
Male 78 37 47.4
4 X 18, 2.47
Femate 14 8 571 068 (0 !
Male 77 56 727
8 4B (0.05, 2.53
Female 13 11 84.6 0.48 0.05, 2.53)
Male 78 64 821
16 0.35{0.01, 2 7
Sex Female T 13 335 ¢ ©)
Male 77 65 B4.4
28 .00 (0.00, 1.4
Female 14 14 100.0 ! 9
Male 78 67 85.9
44 0.00 (0.00, 1.69
Female 14 14 100.0 0.0 )
30 4 5 2 250 0.32 (0.03, 1.93)
>30 84 43 51.2
<30 9 8 6 75.0 1.03(0.17,
>30 az 61 74.4 11.22)
<30 8 6 75.0
Age 16 0.55 (0.09, 6.19
g »30 84 71 B4.5 ¢ )
£30 28 8 i 75.0 0.41 (0.06, 4.76)
>30 83 73 8RO
530 4 8 6 750 0.36 (0.05, 4.23)
>30 84 75 89.3
BC 30 15 50.0
- 4 1.07 (041,279
Non-B.C 62 30 48.4 ¢ )
B.C 28 26 714
. 8 0.80{0.27, 2.54
Non-B.C 62 47 75.8 ¢ )
B,.C 30 25 86.7
: 16 1.40 {0.37, 6.61
Genotype Non-B,C 62 51 82.3 { !
B,C a8 29 27 931 2.60 (.50,
Non-B.C B2 52 839 25.81)
B.C i 30 28 93.3 2.38 (0.4,
23.90)
Non-B.C 62 53 85.5 -
50
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All lawer Limits of the 95% confidence intervats m Table b and Table 31 are smaller than | This means that there
are o statistically significant associations between the four covariates and the viral Ioad, and, (herefure, the
viralogical responses at Weeks 4, 8, 16, 28 and 44 do not appear © be comelated with race, sex, age, and HBV
penolype.

Positive Predictive Vatue (PPY), Negative Predictive Value {NPV), and Odds Ratic (OR) Calculations
Jor Week 44 Respenses to Therapy with Respect to Viral Response at Various Times on Treatment
(HBeAg- Patients)

The PPV, NPV, and OR for the histological and biochemical responses with respect to HBV viral load
determined using the COBAS™ TagMan® HBV Test were calculated for the HBeAg- patients.

Week 44 Response t¢ Therapy Definitions for HBeAg- Patients

Bur each patient, the fullowing twe respanses were measured at various times on treatment: Histological and
Riochemical,

The two responses were delined as positive at week 44:

*  Positive Histological response — improvement of histological status ar Week 44 by at least 2 units
of the Knodell necro-inflammatory scare without deterioration of the fibrosis score compare to the
histolopical statas at baseline

«  Positive Biochemical response — normalization of ALT tesl result at Week 44 compated to the
biochemical status at the baseling

Statistical analysis was perfarmed to evaluate whether there s an association detween each of the above Week 44
pusitive respanses and a positive viral ad response (defined as HRV DNA < 2000 KmL or 2 2 logy, decrease
from screening) at Weeks 4, 8. 16 or 28 on treatment. Conversely, slatistical analysis was parformed to evaluate
whether there is an assuciation between each of the ahove Week 44 negative responses and a negative viral load
response (detined as HBY DNA = 2060 UMl or < 2 gy decrease from sereening) at weeks 4, %, 16 or 28 on
treatment. .

Based on the intormation in Table 32 and Table 33, the viral response (HBV DINA < 2000 [U/mL) at Weeks 4, 8, 16
and 28 is nol informative for predicting various Week 44 responses for HBeAg- patients with: the data availibie {the
kiwer limies of the 95% CIs are between (.11 and (.89, below 1, for varinus TESPONSEs At various times on treatment).

Yable 32
Fasitive Predictive Value (PPV), Negative Predictive Value (NPV) and
(dids Ratio (OR) for Two Individual Responses at Week 44 of Treatment Predicted by
Early Viral Response (< 2000 N//mL) in HBeAg- Patients

Week of Week 44 NPV PPV OR
Viral Response Response (Proportion'} (Proportlon?) {95% CI}
] Histology 25 0{16/64) 500 (11722) 0.33 (011, 1.04)
Biochemical 31.8 (21/66) 55.6 (15/27) 0.58 (0.21, 1.63)
5 Histology 234 (11/47) 57.9{22/38) 0.42 (C.15, 1.18)
Biochemical 35.4 (17/48) 65.1 {28/43) 1.02 {0.40, 2.66}
18 Histology 0.0 {9/30) 7.9 {38/56) 0.90 {0.30, 2.59)
Biochemical 43.8 (14/32} 68.9 (42/61) 1.72 (0.64, 4.54)
og Histology 33.3(8/24) 68.9 (42/61) 1.11(0.35, 3.33)
Biochemical 52.0 (13/25) 70.1 (47/67) 2.55 (D.88, 7.26)

The denowminator is the mamber of patients predicted not to huve the respolise [o treamment at week 44 hased
on the lack of early viral response of < 2000 Iml: the numerator is the number of potients who had no
respective week 48 responye f treatment amony the patients with the leck of early vird! rexponse of < 2000
TUsmL

The dencminaior [s the number of patients predicied (o have week 44 respanse to teatmen! bused on the
early viral response of < 200 UL the ramerator is the number of parienrs whe bad respective week 48
TESPORNE 1) (Fedtment artong the patients with carfy viral response of < 2000 Hmi.,

Table 33
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FPositive Predictive Value (PPV), Negative Predictive Value (NPY) and
Odds Ratio (OR) for Both Biochemical and Histological Resp 5 af Week 44 of

Treatmen:t Predicted by Early Viral Response (< 2000 fliimL) in HBeAg- Patients

Week of NPV PPV OR
Viral Response {(Proportion'} (Proportion?) {95% CI)
4 49.2 (32/65) 20.2 (7/24) 0.40(0.12,1.19}
B 50.0 (24/48) 40.0 (16/40) 0.67 (0.26, 1.69)
16 62.5 (20/32) 49.1 {28/57) 1.61 (061, 4.32)
28 72.0 {18/25) 5C.8 {32/63) 2.65 {C.89, 8.53)

" The denominater is the number of patients predicied not (o have the FeSpORSe 10 treatment ar week 48 baved

o the lack of early viral response of < 2000 [UfmL; the numeraior is the number af pariens who had no
rexpective week 44 response {no histological or binchemical response) 1o treatment af week 44 anmong ihe
patients with the luck of early viral responye of < 2000 1U/mL.

The denomingior Is the number of patients predicied o have week 44 respanse o treaiment baved on the carly
viral response of < 2000 1Ufnls the mumerator i the number of parients who had both (histsdogicat and
Mecherical) responyes o freatiment af week 93 amonig the parients with early viral response of < 2000 fmd.

-

Table 34 and Table 35 demonstrale that for HBeAg- patients, viral response (defined as 2 2 lirgyo decrease in
value from the Screening viral load result) at weeks 8, 16 and 28 s informative for prediction of biochemical
response at weck 44 on freatment, and it is informative at weeks 16 and 28 for prediction of having both
responses {histologivai and biochemical) at week 44 on treatment G.e., lower limils of the 95% CJs exceed 1).
The NPV for the biochemical response is from 73.3% at week 16 to 83.3% al week 28, The PPV is
approximately 71% at both weeks 16 and 28

. Table 34
Positive Predictive Value (PPV), Negative Predictive Value (NPV}and
Ddds Ratio (OR) for Twe Individual Responses at Week 44 of Treatment Predicted by
Early Viral Response (22 log, Decrease from Screening Viral Load) in HBeAg- Patients

Week of Week 44 NPV PPV oR
Response Response {Proportlon’) {Proportion®) (95% CI)
4 Histology 28.3 (13/46) 64.1(25/39) 0.70 (0.25, 1.94}
Biochemical 44.7 (21/47) 73.3(33/45) 2.22 {085 5.90)
g Histolegy 31.8 (7/22) 67.7 {42/62) 0.98 (0.29, 3.07)
Btochemical 56.5 (13/23) 71.6 (48/67) 3.28(1.10, 9.86)
16 Histology 30.8 (4/13) 68B.1 (49/72) 0.95 (019, 3.85)
Biochemical 73.3{11115) 714 (85777} 6.88 (1.76, 32.07)
28 Histology 18.2 (2A1) 65.8 (48/73) 0.43 (0.04, 2,31}
Biachemical 83.3 (10/12) 70.9 {56/79) 12.17 (227, 118.14)

Y The denominator ix the pumber of patients predicied nar o have the response 1o Ireatment ar week 44 bayed on

she luck of early viral response (2 2 fog o 1U/ml, decrease); the aumerator s the mamber of paticnis who had no
respective week 44 response to treatment among the putients with the lack af eariy viral response (2 2 g
Tl decrease).

The denominutor is the numher of patients predicted to have week 44 response to treatment based on the varty
virad response (22 logy IWml decrease); the nameraior is the rumber of parients who hud respective week 44
FESPORSE {0 reatment enong the patients vith early viral respanse {22 logy Il decrease),

i
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Table 35
Positive Predictive Value (PPV), Negative Predictive Value {NPV) and Odds Ratio (OR) for Combination of
Both Riochemical and Histological Responses at Week 44 of Treatment Predicied by an Early Viral
Response (22 logy Decrease from Sereening Viral Load) in HBeAg- Paienss

Week of NPV PPY Odds Ratlo
Viral Response {Proportion”) (Proportlon?) {95% Cli)
4 59.6 (28/47) 48.8 (20/41) 1.40 (0.55, 3.56)
B 73.9(17/23} 51.6 (33/84) 3.02 (0.96, 10.47)
16 86.7 (13115) 50.7 {37/73) 6.68 (1.34, 63.95)
28 91.7 {(11/112) 49.3 (37/75) 10.71 {1.40, 473.19)

The denominator is the number of patients predicted not 10 have the Fesponse to freatment ot week 44 based
on the tack of early viral response (2 2 log, IUAnl. decrease); the pumerator is the number uf parieants who
had no respective week 44 response (no histological or biochemical response) o treatment among the
patients with the luck of early viral response (22 log g 1U/mi. decrease).

The denominiater is the number of paniemy predicied to have week 44 rexponse i reatment bused on the early
viral response (2 2 log IU/mL decrease); the numerator is the number of patients who had both twor rexpenses
for iredtment af week 44 among the paticars with early viral response (22 log ., TUfml. decrease .

Statstieal analysis of clinical data has shown that viral response 10 treatmens messured with CORAS™
TagMan® HBV Test For Use With the High Pure System is informative for assessing the etfect of treatment in
patients with chronic hepatitis 8.
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